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HYDROCHLORIDE 


(Brand of lidocaine hydrochloride*) 


a NEW local anesthetic 


A potent, short-acting local anesthetic, producing on injection, a more prompt, 
and extensive anesthesia than equal concentrations of Procaine hydro- 
chloride. Useful and effective either with or without epinephrine, it has been 
described (1) as the most promising of the new local anesthetics, approaching 
in efficiency the nerve blocking Properties of piperocaine, and in toxicity, the 
advantages of safety presented by procaine. 
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LOCAINE® 
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The only broad-spectrum antibiotic available 
in concentrated drop-dose potency, Crystalline 
Terramycin Hydrochloride Oral Drops provide 
200 mg. per cc.; 50 mg. in each 9 drops. 


Indicated in a wide range of infectious diseases, 
Terramycin Oral Drops are miscible with most 
foods, milk and fruit juices, affording optimal 


ease and simplicity in administration. 


Supplied 2.0 Gm. with 10 cc. of diluent, 
and calibrated dropper. 
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for effective cough therapy 


Hycodan...... 


(Dihydrocodeinone Bitartrate) 


Three forms available: Oral Tablets (5 mg. per tablet), 
Syrup (5 mg. per teaspoonful), Powder (for compounding). 
May be habit forming; narcotic blank required. 

Average adult dose 5 mg. Literature on request. 


Endo 


Endo Products Inc., Richmond Hill 18, N.Y. 
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Figure 1 
on an ordinory mattress. 
Hospital X-ray, 128-pound, 
28-year old female. lying 
on her back on an ordinary 
mattress supported by a 
bedboard. Note that the 
spine and bone structure 
sink well below the hori- 
zontal top edge of the in- 
nerspring, with accompany- 
ing muscle strain. 


Figure 2 

on Firmbak Flexiboord mattress. 
Hospital X-ray, same 128- 
pound, 28-year old female 
as in Figure lying on her 
back on the Firmbak Flexi- 
board mattress. Compare 
position of spine and bone 
structure with Figure |. 
Support is provided by the 
mattress itself, permitting 
the muscles to rest. 
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Arrows indicate 
top of mattress. 


tHE |] rif b 6! k MATTRESS 
Lextboard. 


for "bedboard” firmness within the mattress mmm 
is eee Cross Section through the FIRMBAK Mattress 


Developed through suggestions of many orthopedic 
physicians, the Firmbak Flexiboard mattress uses an entirely 
new construction principle to put bedboard firmness within 
the mattress — where it does the most good. 


Its effectiveness is shown by the accompanying X-rays. 


As seen in figure 1, the body sinks down into an ordi- 
nary mattress, even when a bedboard is used. Back muscles 
are in constant strain to maintain normal spinal contour. 


On the Firmbak, the mattress itself supports the patient's 
body in proper sleeping posture, well above the top level of 
the innerspring. Muscles are relaxed and rested. 


Firmbak’s firm, level surface results from built-in dual 
Flexiboards — thick, firm, resilient cellulose posture pads, 
on both top and bottom of stiffer insulated innersprings. 
Layers of cotton felt are added for greater comfort. 


For booklet, “Relieving Postural Backaches with the 
Firmbak Flexiboard Mattress”, and for name of store in 
your city where patients can get Firmbak mattresses, write 
Rose-Derry Co., Newton 58, Mass. 


Made by ROSE-DERRY CO., Makers of the KANTWET Posturized Innerspring Crib Mattress 
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DEXTROGEN 
Son Pnfant 


Ready to use and in liquid form, Dextro- 
gen is a concentrated infant formula, i 
made from whole milk modified with 
dextrins, maltose, and dextrose. In addi- 
tion, it is fortified with iron to compen- 
sate for the deficiency of this mineral in 
milk. Diluted with 1%4 parts of boiled 
water,* it yields a mixture containing proteins, fats and 


carbohydrates in proportions eminently suited to infant 
feeding. In this dilution it supplies 20 calories per ounce. 


The higher protein content of normally 
diluted Dextrogen—2.2% instead of 
1.5% as found in mother’s milk— 
satisfies every known protein need of the 
rapidly growing infant. Its lower fat con- 
tent makes for better tolerability and 


improved digestibility. eee 
Dextrogen serves well whenever artificial feeding is indi- “OTE WOW SIMPLE 
TO PREPARE 


cated, and is particularly valuable wh i i 
P y All the mother need do 


formula preparation is desirable. 
*Applicable third week and thereafter; 1:3 for first week, 1:2 for second week. pH cope | Sati — 
fll with previously 


boiled water, Makes 32 


THE NESTLE COMPANY, ING. 


COLORADO SPRINGS, COLORADO 


Makers of Nestlé’s Evaporated Milk 
“No Finer Milk Can Be Produced”’ 
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Head Pain as a 
Diagnostic Lead 


Frequently the presence of head pain is over- 
looked. The physician learns of it only if he has 
made an effort to elicit the information. Since 
the etiology of the pain is the basis of rational 
management, the patient should be warned 
against taking medication before diagnosis is 
made. 

Friedman’ deplores the tendency to call any 
chronic recurring headache migraine. Careful 
history-taking and full physical and neurological 
examinations are essential for accurate diagnosis. 
A good starting point is a description of the 
headache — its character, laterality, frequency 
and intensity.” 

The following chart gives briefly the primary 
diagnostic leads and treatment for the most 
common types of headache. 


Etiology of Primary 

Headache | Di Data Primary Therapy 

Infl Inf of Specific: sulfon- 

tory €.g., intracranial amides an 

Meningitis structures; fever; antibiotics. 

Abscess leucocytosis; _ Symptomatic : 
bacteriologic diag. analgesics. 

Tumor Pain varies as spinal | Specific: surgery. 
press. changes; Symptomatic, 
skull X-ray. analgesics 


&/or hypnotics. 


Sinusitis Sinus congestion and | Specific: antibioucs 
infection ; cloudy and drainage. 
X-ray. Symptomatic : 
analgesics. 
Hyper- Hypertension present | General hyperten- 
tensive but pain not related sion therapy ; seda- 


to b.p. level; Di- 
hydroergotamine. 
relieves pain. 


tion. 
Symptomatic : 
analgesics. 


Migraine & 
ot 


vascular 
headaches 


Headache: recurrent, 
imense, throbbing. 


No organic causa- 
tion; migraine in 
family; patient: 
energetic, perfec- 
tionist. 


To abort attack : 
oral ergotamine 
plus caffeine. 


General : adjustment 
to minimize ner- 


Visual prodromata ; vous stress. 
— 
Data here tabulated is from: W olf, G., Jr.,3 and Friedman, A.P.4 
Cecil® ranks vascular headaches, e.g., migraine 
and tension headaches, as the most commonly 
encountered of all. Because of their functional 
nature and usual recurrence at f requent intervals, 
they present a long-term therapeutic problem. 
Therapy is conducted along two lines: 


1) Psychotherapy to reduce the frequency of 
attacks. This consists mainly of advice on emo- 
tional adjustment to stressful situations and 
guidance toward a good balance between work 
and relaxation. 

2) Treatment of the distressing attack to pre- 
vent the usual period of incapacitation. Many 
investigators have reported that ergotamine 
preparations are effective for relief of the acute 
migraine attack in 80% of cases.’ The drug is 
given immediately when an attack is approach- 
ing and dosage adjusted to the needs of the 
individual. 

1. Friedman, A. P. and von Storch, T.: 99th A.M.A. Session, 

June 1950. 2. Butler, S. and Hall, F.: M. Clin. N. Amer., p. 

1439 (Sept.) 1949. 3. Wolf, G., Jr: M. J. 54:25, 1951. 4, 

Friedman, A. P. and Conn, H. T.: Current Therapy, 1950, p. 

563 > Saunders Co., Phila. $. Cecil, R. L.: A Textbook of 


Medicine, ed. 7, 1948, p. 1483; Saunders Co., Phila. 6, 
Horton, B. et al: Staff Meet. of Mayo Clinic 20/241, 1945, 
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ARE YOU NEEDLESSLY 
BOOSTING YOUR INCOME TAX? 


If you are a high-income investor and own income stocks 
such as American Telephone you are boosting your tax 
bill — no doubt, without intention. 


For the high-income investor, the after-tax yield from 
income stocks is not much more than that received from 
relatively riskless municipal bonds. 


Only low-yield growth stocks are suitable for him. Growth 
companies retain most of their earnings for research and 
expansion — for creating additional earning power. 


These withheld earnings belong to the investor. BUT he 


- pays no tax on them. He later receives them as capital 


gains, on which the tax is limited to 2697, and when his 
tax bracket — and general tax rates — will probably be 
lower. 


Are you needlessly boosting your tax bill, in these years of 
your high earning power, because you own the wrong 
type of stocks? 

Perhaps you'd like to know how our organization is aiding 
high-income investors. Your request for complete in- 
formation will not obligate you in any way. Simply write 
Dept. NEJM-53 


DAVID L. BABSON AND COMPANY 
INCORPORATED 
Investment Counsel 
40 BROAD STREET, BOSTON 9, MASS. 


HARVARD MEDICAL SCHOOL 


Courses for Graduates 


PATHOLOGY OF OBSTETRICS AND GYNECOL - 
OGY — By Artuur T. Hertic, M.D., and Associates 
at the Free Hospital for Women — January 3 to May 8, 
1952 (Thursdays, 9:30 a.m. to 4:30 p.m.) 

Tuition — $150 


PEDIATRICS — By R. Cannon Exvey, M.D., and 
Associates at the Children’s Hospital — January 2 to 
April 25, 1952. Tuition — $500 


CARDIOLOGY — By Lovuts Wourr, M.D., and Asso- 
ciates at the Beth Israel Hospital — January 28 to 
May 10, 1952. Tuition — $500 


SURGICAL ANATOMY — By Epwarp A. Epwarps, 
M.D., at the Harvard Medical School — March 3 to 
April 25, 1952 (afternoons). Tuition — $200 


For further information write to 
Assistant DEAN, CouRSES FOR GRADUATES 
Harvarp Mepicat Scuooi, Boston 15, 
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SINCE 1876 


“May peace be with you.” 


This ancient Arabic salutation expresses a beautiful 
personal wish. Although no drug will fulfill this wish 
for all, the quieting, peaceful effect of ‘Amytal’ 
(Amobarbital, Litty) is usually helpful in the 
disturbed medical case. 


Detailed information and literature on ‘Amytal’ 

are personally supplied by your Lilly medical service 
representative or may be obtained by writing to 

Eli Lilly and Company, Indianapolis 6, Indiana, U.S.A. 
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A Record of American Achievement LILLY SINCE 1876 


Thousands of Americans, and of our allies too, are alive today because of the lifesaving gains made 
in World War II. The mortality rate of our own wounded dropped to the lowest level in the 
history of any army in the world. This was accomplished through better methods and techniques 
of medical care and especially through the use of new and improved pharmaceuticals. Tremendous 
quantities of penicillin, anesthetic agents, sulfonamides, and processed blood were quickly supplied 
by such manufacturers as Eli Lilly and Company. The rewards of free enterprise had built an 
American industry large enough to do the job. 


ELE LILLY AND COMPANY: INDIANAPOLIS 6, INDIANA, U.S.A. 


| 

Vy 
( 

i 

7)" 

{ 

ly 


The New England 
ournal of Medicine 


Copyright, 1951, by the Massachusetts Medical Society 


Volume 245 


NOVEMBER 29, 1951 


Number 22 


AN APPRAISAL OF THE NEWER ELECTROCARDIOGRAPHY: CORRELATIONS IN ONE 
HUNDRED AND FIFTY CONSECUTIVE AUTOPSIED CASES* 


Harotp D. Levine, M.D.,f anp Epwarp Puiuuips, M.D.t 


BOSTON 


ARGELY as a result of the brilliant fundamen- 
tal studies of Wilson and the Ann Arbor school, 
the last decade has witnessed a large-scale change in 
electrocardiograph technics and in the thorough- 
ness with which electrocardiograms are recorded. 
Whereas routine studies formerly included the three 
conventional bipolar extremity leads of Einthoven 
and a single or perhaps two “precordial” leads, like- 
wise utilizing a bipolar technic, the recent trend, 
except in a few clinics, has been to include the 
three conventional limb leads, three unipolar limb 
leads and six (or in some quarters seven) unipolar 
chest leads. It is the current consensus, as in- 
dicated by a careful reading of the literature and 
discussion with a large number of competent electro- 
cardiographers, that the newer methodology repre- 
sents a distinct advance over the old. Certain ad- 
vantages of the Wilsonian electrocardiography have 
been pointed out. By exploring a more extensive 
area of the precordium it has been possible to detect 
old infarcts of small size as well as anteroseptal in- 
farcts that because of their projection in an antero- 
posterior direction might escape detection in the ex- 
tremity leads. It has helped to separate the altera- 
tions due to changes in the position of the heart 
from those due to changes resident in the heart 
itself. In the case of intraventricular block it has 
offered reliable data enabling one to ascertain 
whether there is delay or block in one bundle branch 
or the other. In the hands of some observers the use 
of the unipolar extremity leads has been reported as 
helpful in the decision of whether a Q wave in Lead 
III is the result of posterior myocardial infarction 
and has been reported as offering a clue to high 
lateral infarction. To our minds, however, the most 
important contribution of the method has been that 
it represents a rational rather than an empirical 
approach to the subject and, in the hands of most 
*From the Medica! Clinic, Peter Bent Brigham Hospital, and the 
Department of Medicine, Harvard Medical School. 
This study was partly supported by a grant from the Anna R. Lown 
Cardiac Research Fund, 
¢Clinical associate in medicine, Harvard Medical School; associate 
in medicine, Peter Bent Brigham Hospital. 
$Formerly, research fellow in medicine, Harvard Medical School: in- 


structor in medicine, University of Southern California School of Medicine 
and College of Medical Evangelists. 


students, has led to a better understanding of electro- 
cardiographic developments. 

Although certain details of technic and interpreta- 
tion still remain to be clarified, there is little doubt 
that the method represents a distinct, convincing 
and remarkable advance. With it, however, a wide- 
spread impression has unfortunately developed, — 
apparent in a reading of the literature and in dis- 
cussion with students and physicians, — that the 
electrocardiogram has now emerged as an infallibly 
precise instrument of unlimited capacities. In effect, 
one simply presses one or two buttons, turns a 
crank and obtains the right answer. We have re- 
cently had occasion to review our experience with 
the newer technics and have found that this hope 
falls far short of realization. 

To examine the over-all accuracy of the newer 
method, the records were studied of 150 consecutive 
patients on whom at least one complete set of trac- 
ings had been taken during their terminal illness 
and who were subsequently examined at autopsy. 
Both medical and surgical patients on the wards of 
the Peter Bent Brigham Hospital were included. 
The majority of the patients died of heart disease; 
this, of course, is because electrocardiograms are 
more likely to be taken in patients with heart 
disease. Other causes of death were carcinoma, blood 
dyscrasias, pneumonia, sepsis, trauma and ex- 
sanguination. In each case the electrocardiographic 
diagnosis was tabulated without knowledge of the 
post-mortem findings and, conversely, the post- 
mortem findings were tabulated without knowledge 
of the electrocardiographic diagnosis. In this way 
we believe that we obtained a representative and 
objective picture of the over-all accuracy of the 
electrocardiographic method. 

The electrocardiographic criteria used in this 
study were those set forth by Wilson and his 
group.':? No attempt was made in this study to 
utilize vectorcardiographic methods. The autopsies 
were performed carefully by members of the De- 
partment of Pathology who were keenly interested 
in this study. Examination of the heart varied 
somewhat in the detail in which it was carried out, 
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but in general the technic included the conven- 
tional gross and microscopical examination with 
serial transverse sections, 1 cm. apart, made from 
the apex to the base of the heart. Numerous addi- 
tional microscopical sections were also examined. 
Injection-with-dissection studies were not included. 
In the evaluation of hypertrophy of the ventricles 
consideration was given to the weight of the heart 
and the thickness of each ventricle and of the papil- 
lary muscles. It was not practical in this study to 
obtain the weight of the free walls of the individual 
ventricles. 

The diagnoses given below were made objectively 
by the electrocardiographer, solely on the basis of 
the tracings. They might or might not, in a given 
case, correspond to the clinical diagnosis. 

Anterior MyocarpiAL INFARCTS 
Electrocardiographic Diagnosis 

In 19 cases the electrocardiographic diagnosis of 
infarction of the anterior portion of the myocardium 
was made. In 15 the diagnosis was made during 


AVR 


> 


Ficure 1. Old Anteroseptal Infarct Simulating Old Posterior 
Infarct in a 66-Year-Old Woman Who Died of Cerebral 
Hemorrhage. 

Note deep Q waves in Leads II], II] and aVF. Autopsy showed 
2-by-2-cm. old infarct in anterior part of septum but no posterior 
infarct. 


the acute stage and in 4 after a presumed original 
attack. In 4 cases the patient was studied electro- 
cardiographically several months after, as well as 
during, the acute episode. In all 15 cases in which 
acute infarction of the anterior wall was diagnosed, 
the autopsy substantiated the diagnosis. However, 
in one of these cases, which was studied on two ad- 
missions, the existence of the acute infarction diag- 
nosed during the first admission was proved, but a 
more recent infarct adjacent to the original lesion 
was not detected electrocardiographically. 

Of the 4 cases in which an old anterior infarct was 
diagnosed, post-mortem examination corroborated 
the diagnosis in 3. No infarct or scar was found in 
the other. The electrocardiographic diagnosis of 
anterior infarction in the latter case was based on 
a decrease in the height of the R wave in precordial 
Leads V; to V; and an absent R wave in V3. 
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Anatomical Diagnosis 


Anterior infarcts were found at autopsy in 32 
cases. In 20 cases the patient was studied during 
the acute illness. Those who survived the acute 
illness were studied again before death. Thus the 
electrocardiographic changes and the lesions found 
at autopsy could be properly correlated. The cor- 
rect electrocardiographic diagnosis of acute an- 
terior infarction was made in 15 of the cases — in 
one of these in the presence of left-bundle-branch 
block. The electrocardiogram missed the acute in- 
farct in 5 cases. In 3 of the latter group electro- 
cardiograms were abnormal but showed nonspecific, 
nondiagnostic changes; in | the presence of auricular 
flutter and right-bundle-branch block made it im- 
possible to distinguish decisive QRS-complex or 
T-wave changes. In another the typical electro- 
cardiographic changes of left-ventricular hyper- 
trophy were present; hypertrophy was also found 
at autopsy. All these infarcts were of appreciable 
size, being described as “‘large”’ or as exceeding 2 by 
3.5 cm. 

There were 12 cases with old healed anterior 
myocardial infarcts. The electrocardiographic diag- 
nosis was made correctly in only 3 cases. Of the 9 
cases that were missed by electrocardiography, 4 
showed characteristic changes of left-ventricular 
hypertrophy, 1 had _ left-bundle-branch block, 1 
showed low voltage, 1 showed an electrocardio- 
gram suggestive of old posterior (?posterolateral) 
infarction (Fig. 1), and in 2 the typical changes of 
recent posterior infarction were present. The size 
of the scars in this group varied from 2 to 5 cm. 
in diameter and was large enough in one case to ex- 
tend to the anterior wall of the right ventricle and 
in another to the lateral wall of the left ventricle. 

It appears from these data that the diagnosis of 
acute anterior infarction can be made with a much 
greater degree of accuracy than that of old anterior 
infarction. In fact, the majority of old anterior 
scars are not diagnosed. Left-ventricular hyper- 
trophy, which is not infrequently associated with 
healed myocardial infarction, produces low to ab- 
sent R waves in Leads V; through V; or V4, thereby 
obscuring or confusing the QRS-complex changes 
due to old anterior infarction. In such cases the 
diagnosis of old anterior infarction cannot be made 
with confidence. 


Posterior Myocarpiat INFArctTs 

Electrocardiographic Diagnosis 

The electrocardiographic diagnosis of acute pos- 
terior myocardial infarction was made in 14 cases; 
that of old posterior infarction, in 2 instances. In 
all these cases the electrocardiographic diagnosis 
was confirmed by post-mortem examination. The 
presence of depressed ST segments in Leads V3; 
through V, in the absence of a Q wave in Lead aVF 
in one of these cases raised the question of sub- 
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endocardial infarction of the anterior wall, but the 
alternate possibility of posterior infarction was 
favored. In a second case the diagnosis of acute 
posterior infarction was made in the presence of 
right-bundle-branch block. Another case was of 
interest in that although no Q wave was present in 
Lead aVF there were ST-segment changes in Leads 
aVF, I, II and III that enabled the electrocardi- 
ographer to diagnose posterior infarction; a promi- 


Figure: 2. Acute Posterior Infarction without Prominent 
Q Wave in Lead al’ F in a 63-Year-Old Man with Angina and 
Hypertensive Heart Disease. 

Upper tracing shows minor ST-segment and T-wave abnormali- 
ties. Middle tracing shows minor RS-T-segment changes in 
Leads V's and Vs during an attack of angina. Lower tracing, 
taken shortly after onset of epigastric pain and shock, shows 
typical ST-segment and T-wave changes in standard and 
unipolar limb leads, no significant Q wave in Lead al’ F and 
tall T waves in Leads V2 and V3. Autopsy showed perforated 


duodenal ulcer and acute posterior myocardial infarct. 


nent Q wave was present in Lead III (Fig. 2). Had 
the patient lived, the Q wave in Lead aVF might 
well have developed as the RS-T displacement 
decreased. 

Two cases of acute posterior infarction showed no 
Q wave in Lead aVF. The proper electrocardi- 
ographic diagnosis was made on the basis of other 
changes. 

Anatomical Diagnosis 

In 29 cases autopsy revealed posterior myocardial 
infarction. Eighteen of these were recent; 11 con- 
sisted of old scars. Fourteen of the 18 acute in- 
farcts were properly diagnosed and 4 were missed. 
In 3 of the 4 cases in which the diagnosis was not 
made the electrocardiogram showed marked left- 
ventricular hypertrophy. In one of these the addi- 
tional electrocardiographic anatomic diagnosis of 
old anterior myocardial infarction was made cor- 
rectly. In the fourth, acute cor pulmonale was sus- 
pected (further described under “septal infarct’’). 

In the 11 cases of old posterior infarction the 
electrocardiographic diagnosis was made in only 
2, but all the others showed abnormal electro- 
cardiograms. One showed auricular flutter, one 
left-bundle-branch block, one incomplete right- 
bundle-branch block with left-ventricular hyper- 
trophy and one acute anterior infarction (con- 
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firmed). Four other cases corresponded to left- 
ventricular hypertrophy; 2 of these had additional 
anterior infarctions that were also missed electro- 
cardiographically. The eighth case deserves special 
consideration. The patient was an _ eighty-four- 
year-old man who died of progressive heart failure. 
He gave no history suggestive of angina or previous 
coronary occlusion. The electrocardiogram (Fig. 3) 
showed a prominent Q wave in Lead III, measur- 


‘ing 0.03 second in duration, but none in Lead II. 


T waves were low in Lead I, flat in Lead II and 


Ficure 3. Old Posterior Myocardial Infarct without Prominent 
Q Wave in Lead aVF in an 84-Year-Old Man with Progressive 
Heart Failure. 


Autopsy showed a scar 1.5 cm. in diameter on posterior wall 
of left ventricle. 


inverted in Lead III. Unipolar limb leads showed 
the heart in an intermediate position; there was no 
Q wave in Lead aVF. Unipolar chest leads were 
not remarkable. The prominent Q wave in Lead III 
was discounted as an effect of the R wave in Lead 
aVL rather than as a result of posterior myocardial 
infarction. At autopsy a scar measuring 1.5 cm. in 
diameter was found in the posterior wall of the left 
ventricle. Even with the knowledge of the post- 
mortem findings, it would be difficult to attribute 
the Q wave in Lead III to the old posterior scar 
rather than to the R wave in Lead aVL. It is 
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thought that a diagnosis of posterior infarction on 
the basis of the three standard leads would have 
been fortuitous. 

It is important to note that of the 12 posterior 
infarcts that were missed only one was less than 2 cm. 
in diameter. 

As in the case of anterior infarctions, the diag- 
nosis of acute posterior myocardial infarction is 
apparently much more accurate than that of old 
scarring. The electrocardiographic diagnosis of 
acute infarction was confirmed by autopsy in every 
case. Seventy-seven per cent of all (38) acute 
infarcts found at autopsy were detected electro- 
cardiographically. This parallels the experience 
of Feil, Cushing and Hardesty,* who used two 
chest leads. The absence of a Q wave in Lead aVF 
does not rule out the diagnosis of posterior infarc- 
tion; 4 of our cases showed no significant Q wave 
in Lead aVF. It seems possible that the failure to 
detect a Q wave in Lead aVF in posterior infarc- 
tion may in some cases be related to a horizontal 
position of the heart. -It is of interest to note that 
8 of the 13 posterior infarcts that were missed by 
electrocardiography showed tracings typical of 
left-ventricular hypertrophy. In discussing the 
discrepancy between the theoretical and _prac- 
tical significance of a Q wave in Lead III and one 
in Lead aVF, Fiske* recently suggested that the 
R wave in Lead aVL may be more than a passive 
contributor to the formation of the Q wave in 
Lead III. 

Laterat Inrarcts 

In this study no instances of ‘“‘pure’’ high lateral 
infarcts were encountered; there were a few cases 
in which high lateral infarction represented a por- 
tion of large posterolateral or anterolateral in- 
farcts. 

SeptaL MyocarpiaL INFARCTS 

Because of current interest in the diagnosis of 
septal infarction®’ the electrocardiograms of 12 pa- 
tients in whom autopsy showed prominent recent or 
old infarction of the interventricular septum were 
re-examined. The infarction involved the anterior 
part of the interventricular septum in 5 patients, 
the posterior part in 6 patients. The twelfth pa- 
tient had a subendocardial infarct involving the 
anterior wall of the left ventricle and the left side 
of the entire interventricular septum and had an 
associated transmural infarction of the posterior 
wall of the left ventricle. 

The infarct was acute in 3 of the 5 cases with in- 
volvement of the anterior part of the septum. One 
of these septal infarcts extended into the anterior 
wall of the left ventricle. This patient had right- 
bundle-branch block varying from incomplete to 
complete. He also had chronic cor pulmonale. The 
second had grossly obvious acute infarcts of the mid- 
portion of the septum and of the lateral wall of the 
left ventricle. The electrocardiogram showed a very 
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low R wave in Leads V, through V,, in retrospect 
consistent with but not diagnostic of anterior 
myocardial infarction. There was anatomic but 
no electrocardiographic evidence of left-ventricular 
hypertrophy in this case. The diagnosis of acute 
anteroseptal infarction was made in the third case 
in spite of the presence of left-bundle-branch block 
because of sequential changes in Leads V, through 

There were 2 old infarcts of the anterior part of 
the interventricular septum, both extending into 
the free wall. One of these patients had a normal 
electrocardiogram; the other had left-bundle-branch 
block. The latter patient also had an aneurysm 
of the anterior wall. 

Five of the 6 infarcts involving the posterior por- 
tion of the septum were acute. Two of these showed 
left-bundle-branch block; one showed additional 
first-degree heart block and at autopsy was found 
to have a ruptured septum. The fourth case showed 
intermittent complete heart block. The fifth showed 
no conduction defect. Four of these five acute in- 
farcts showed typical electrocardiographic evidence 
of posterior infarction; in one the changes were super- 
imposed on right-bundle-branch block. The fifth 
case showed a deep S wave and a depressed ST seg- 
ment in Lead I and an elevated ST segment and a 
biphasic T wave in Lead III, but on the basis of a 
small Q wave in Lead aVF the diagnosis of acute 
cor pulmonale’ was incorrectly considered more 
likely than acute posterior infarction. The single 
case of old infarction of the posterior part of the 
septum showed left-bundle-branch block. At au- 
topsy there was a scar measuring 3 by 4 cm. in the 
posterior half of the septum. 

It seems from these observations that acute infarc- 
tion of the posterior aspect of the septum is likely 
to give rise to suggestive or diagnostic electrocardio- 
graphic changes of posterior myocardial infarction. 
Definitive electrocardiographic changes were much 
less commonly encountered with infarction of the 
anterior part of the septum. With involvement of 
either the anterior or the posterior part of the sep- 
tum bundle-branch block was quite common. In 
the entire group of 12 patients with septal infarcts 
4 showed left-bundle-branch block and 3 showed 
right-bundle-branch block. ‘The various degrees 
of auriculoventricular block were encountered ex- 
clusively in the group with infarction of the posterior 
part of the septum. These observations are in close 
agreement with those recently reported by Osher 
and Wolff,? who utilized the injection-dissection 
technic of Schlesinger in a larger group of cases of 
septal infarction. During the present study no case 
was observed of infarction of the entire septum of 
the type described by Roesler and Dressler.® 


SuBENDOCARDIAL MyocarpIAL INFARCTS 


Although it is known that most infarcts are pre- 
dominantly subendocardial, in occasional cases the 
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subendocardium is exclusively involved. Five such 
cases were found in the present study. Since these 
cases are of considerable theoretical interest, they 
have been more fully considered in a separate com- 
munication.!® The electrocardiogram in these cases 
showed, in one or more of the precordial leads and 
occasionally in Leads aVL or aVF as well, per- 
sistent depression of the ST segment, followed by 
upright T waves, associated with an elevated ST 
segment in Lead aVR and no abnormal Q wave in 
Lead aVF. 


Coronary-ArTerRY Disease witHout Myo- 
CARDIAL INFARCTS 


In addition to the patients with myocardial in- 
farcts there were 14 who showed moderate to marked 
coronary-artery disease at autopsy. This consisted 
of tortuosity, calcific deposition and narrowing of the 
lumen of a major branch. The myocardium was 
normal on gross and microscopical examination in 
5 of these patients. Grossly visible fine, scattered 
scarring was present in 4. The other 5 showed some 
fibrosis only on careful microscopical examination. 

The electrocardiogram was normal in 3 of these 
14 patients; 2 of them showed microscopic fibrosis 
and the third had a normal myocardium at autopsy. 
Three patients had electrocardiograms characteris- 
tic of left-ventricular hypertrophy, 2 showed evi- 
dence of left-bundle-branch block and 6 showed 
abnormal nonspecific electrocardiograms. This ex- 
perience is typical of that described in the literature 
and does not require further comment. 


Lert-VENTRICULAR HyPERTROPHY 
Electrocardiographic Diagnosis 

The diagnosis of left-ventricular hypertrophy was 
made in 38 patients by the criteria of Wilson and 
his co-workers.':? In these cases the R wave in 
Leads V, through V; was very small or absent, 
the S wave in Leads V, through V; was large and 
the transitional zone was usually displaced to the 
leit. The R wave to the left of the transitional zone 
(usually Leads Vs through Vs) was often preceded 
by a Q wave and showed high voltage with a late 
intrinsicoid deflection. The T waves were inverted 
in the leads from the left precordium and the ST 
segments were usually depressed. 

The additional diagnosis of myocardial infarction 
was made in 3 of these patients, and in 2 others 
concomitant right-ventricular hypertrophy was cor- 
rectly diagnosed. Fourteen other patients in this 
group also had additional right-ventricular hyper- 
trophy at autopsy, but only the left-ventricular 
hypertrophy was diagnosed by electrocardiography. 
The bulk of these patients had hypertensive heart 
disease with congestive failure. It is pertinent to 
note again that in 13 of the 38 patients in whom 
the diagnosis of left-ventricular hypertrophy was 
correctly made 15 myocardial infarcts were found 
at autopsy; only 3 of these were correctly diagnosed 
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by electrocardiography. These cases have been 
further analyzed under “myocardial infarction.” 

Our experience shows that left-ventricular hyper- 
trophy was invariably found at autopsy when it 
was diagnosed electrocardiographically, but the 
presence of additional right-ventricular hypertrophy 
or old myocardial infarction was usually missed by 
the electrocardiogram. 


Anatomic Diagnosis 


There were 37 cases in which pure left-ventricular 
hypertrophy was found at autopsy. The electro- 
cardiogram correctly anticipated this finding in 25 
but did not do so in the other 12 cases. 

These 12 are ~ considerable interest and were 
analyzed in detaix, Two showed left-bundle-branch 
block, one showea right-bundle-branch block and 
two had normal electrocardiograms. The electro- 
cardiogram was abnormal in the other 7, but de- 
cisive criteria for the diagnosis of left-ventricular 
hypertrophy were lacking. In general the high 
voltage to be expected in the precordial leads over- 
lying the left ventricle was not present. In 5 of the 
latter 7 cases the heart was in the vertical electrical 
position (in 2 the apex was apparently displaced 
posteriorly), hence the transitional zone was not 
actually crossed, and true left-ventricular potentials 
were not obtained in Lead Vs. The electrocardio- 
gram in 3 of these was considered very suggestive 
of left-ventricular hypertrophy. In retrospect, it 
seems that the diagnosis might have been made in 
some of these patients if additional tracings had 
been taken one or two intercostal spaces higher or 
had been recorded farther to the left in the posterior 
axillary or midscapular line. 


ComBINED VENTRICULAR HYPERTROPHY 


In the entire group of 150 cases, 26 showed com- 
bined left- and right-ventricular hypertrophy at 
autopsy. As stated above, only 2 of these were cor- 
rectly diagnosed by electrocardiography. The 
electrocardiogram showed left-ventricular hyper- 
trophy in 12 cases. Miscellaneous electrocardio- 
graphic diagnoses were made in the other 12 cases: 
Two had right-bundle-branch block, 2 showed old 
anterior myocardial infarction confirmed at au- 
topsy, 7 had nonspecific abnormal electrocardio- 
grams and one showed right-ventricular hyper- 
trophy. True left-ventricular potentials were not 
obtained in the latter case; here again, if precordial 
leads had been taken farther to the left combined 
hypertrophy might have been anticipated. 

It seems that combined hypertrophy is rarely 
detected in the electrocardiogram. In about 50 
per cent of these cases the electrocardiogram showed 
left-ventricular hypertrophy, bundle-branch 
block and nonspecific abnormalities were seen in the 
others. It is believed that the accuracy of diag- 
nosis will be increased if true right- and left-ven- 
tricular potentials are obtained by taking a sufficient 
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number of additional unipolar chest leads in selected 
cases. 


Ricut-VENTRICULAR HyPERTROPHY 


The electrocardiographic diagnosis of right- 
ventricular hypertrophy':?:'' was made in 8 pa- 


Figure 4. Right-Ventricular Hypertrophy with Tracing 
Resembling Old Anterior Infarct in a 33-Year-Old Man with 
Chronic Cor Pulmonale due to Lifelong Asthma. 


Autopsy showed pulmonary emphysema, peripheral congestion 
and a thick right ventricle (0.7 cm.) but no myocardial infarct. 


tients and was confirmed at autopsy in all. The R 
wave was prominent in Lead V, or in Leads V; and 
V: and generally decreased in height from Lead V, 
to Lead V;. The R wave actually disappeared in 
Lead V; in two cases, giving an appearance reminis- 
cent of old localized anteroseptal myocardial in- 
farction (Fig. 4). A Q wave was present in Lead V, 
or in Leads V; and V; in all but one case. The intrin- 
sicoid deflection was late over the right ventricle, 
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Ficure 5. Right-Ventricular Hypertrophy in a 39-Year-Old 
Man with Mitral Stenosis. 


Autopsy showed that the mitral valve admitted only the end of 
the probe. 


varying from 0.03 to 0.07 second. The T wave in 
Lead V, or in Leads V, and V; was inverted, and the 
ST segment was usually depressed in these leads. 
Lead aVR showed a prominent R’ wave or prominent 
R wave preceded by a Q wave in seven cases (Fig. 
5). The exception was the only one in which right- 


ventricular hypertrophy might have been suspected 
from the conventional limb leads, which showed 
right-axis deviation with depression of the ST seg- 
ment and inversion of the T wave in Leads II and 
III. This case showed the earliest intrinsicoid 
ventricular deflection in Lead V, (0.03 second). 

In the evaluation of a prominent R wave in 
Lead V, or V:, particular care was taken to be cer- 
tain that this was not due to counterclockwise ro- 
tation of the heart on its longitudinal axis. In such 
cases the S wave is usually prominent, the intrin- 
sicoid deflection of the R wave is not delayed and 
the T waves are not inverted in V, or V2." 2 

In 2 additional cases post-mortem examination 
showed right-ventricular hypertrophy, but the diag- 
nosis was not made electrocardiographically. One 
was a case of Lutembacher’s syndrome that showed 
typical right-bundle-branch block. The right ven- 
tricle measured 0.9 cm. in thickness. The electro- 


Ficure 6. Right-Bundle-Branch Block with Right-Ventricular 
Hypertrophy in a 57-Year-Old Man with Lutembacher’s 
Syndrome. 

Autopsy revealed that the right ventricle was 0.9 cm. thick. 


cardiogram showed a very high R’ wave in Lead V; 
instead of an M-shaped QRS complex with so-called 
“septal” and “free wall’? components of equal 
heights (Fig. 6). This is said to be suggestive of 
combined right-ventricular hypertrophy and right- 
bundle-branch block.2. The second case showed 
nonspecific electrocardiographic changes with in- 
version of the T wave in Leads V; and V2, absent 
R waves in Leads V; and V; and a small R wave in 
Lead Vs. This tracing was more suggestive of left- 
ventricular than of right-ventricular hypertrophy. 

From these data it is apparent that when defini- 
tive electrocardiographic criteria for right-ventricu- 
lar hypertrophy are present this diagnosis will be 
substantiated at autopsy. 


Acute Cor PuLMoNALE 


The diagnosis of acute cor pulmonale was made in 
8 cases on electrocardiographic grounds. Post- 
mortem examination confirmed this diagnosis in 7. 
The eighth had acute posterior myocardial infarc- 
tion. In a ninth case, acute cor pulmonale was 
favored over subendocardial infarction, but the 
latter was found at autopsy. Another patient had 
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pulmonary embolism at autopsy, but electrocardio- 
graphic examination, made during what might be 
considered an opportune time, failed to make the 
diagnosis. 

Four cases showed characteristic changes in the 
standard limb leads.'* One showed changes limited 
to the unipolar chest leads, and in 2 others equivocal 
changes in the standard leads were supported by 
characteristic changes in the chest leads. Four of 
these showed incomplete right-bundle-branch block. 
An interesting finding was the presence of an ab- 
normal Q wave in Lead aVF in 2 patients in this 
group with acute cor pulmonale. 


Bunpie-Brancu Biock 


There were 15 cases in which the diagnosis of 
bundle-branch block was made. Nine of these were 
right-bundle-branch block and 6 were left-bundle- 
branch block. In the group with right-bundle- 
branch block 3 were complete, 4 were incomplete 
and 2 varied from incomplete to complete right- 
bundle-branch block. The anatomic findings were 
quite variable; 3 showed myocardial infarction, 2 
had pulmonary embolism, 3 had combined ven- 
tricular hypertrophy, 3 had left-ventricular hy- 
pertrophy and 1 had right-ventricular hypertrophy. 
(Some of these conditions were coexistent, as, for 
instance, pulmonary embolism and_ ventricular 
hypertrophy.) 

In two cases (Fig. 6 and 7) the secondary R wave 
(R’) over the right ventricle was very tall. Wilson? 
stated that this might suggest right-ventricular 
hypertrophy complicated by right-bundle-branch 
block. Each of these cases showed a thick right 
ventricle at autopsy, the measurements being 0.9 
and 0.8 cm. However, all cases with right-bundle- 
branch block and right-ventricular hypertrophy 
do not show this prominent R’; two cases with 
combined ventricular hypertrophy showed low 
M-shaped QRS complexes over the right ventricle. 
In the remaining 5 cases there was no tall R’ and 
no right-ventricular hypertrophy. 

Of the 6 patients with left-bundle-branch block, 
2 showed posterior myocardial infarction at autopsy, 
2 had anterior myocardial infarction and the other 
2 had coronary-artery disease without infarct and 
left-ventricular hypertrophy, respectively. 

Aside from the association of bundle-branch 
block with septal infarction, this study proves 
nothing with regard to bundle-branch block, which 
is a purely electrocardiographic diagnosis. 


AURICULOVENTRICULAR Btiock 


In addition to the cases of auriculoventricular 
block described under myocardial infarction, there 
were 5 cases of auriculoventricular block and one 
with interference and dissociation. Two of these 
haa first-degree block and right-ventricular hyper- 
trophy. A third case of first-degree block was seen 
in a sixty-seven-year-old woman with pneumonia 
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whose electrocardiograms were otherwise normal. 
Her heart was normal at autopsy. The fourth pa- 
tient was a forty-six-year-old woman with com- 
plete heart block and Adams-Stokes attacks due 
to paroxysmal ventricular tachycardia who showed 
frequent ventricular premature beats between at- 
tacks. The electrocardiograms showed no evidence 
of myocardial infarction. The terminal mechanism 
was ventricular fibrillation. At autopsy her heart 
appeared to be normal. The right coronary artery 
supplied all the coronary arterial tree except for 
the anterior part of the left ventricle, which was 
supplied by the left coronary artery. The latter 
showed minimal intimal thickening microscopically. 
The fifth patient had auricular fibrillation, idio- 
ventricular rhythm and occasional ventricular pre- 
mature beats. Post-mortem examination showed a 


Ficure 7. Right-Bundle-Branch Block with Right-Ventricular 
Hypertrophy in a 73-Year-Old Man with Angina. 
Autopsy showed combined ventricular hypertrophy, the heart 
weighing 500 gm. The left ventricle was 2.0 cm. and the right 

was 0.8 cm. thick. 


rheumatic myocarditis, rheumatic coronary ar- 
teritis with thrombosis and old mitral valvulitis. 
The sixth patient had interference and dissociation 
on the day of death, when the blood urea nitrogen 
level rose to 65 mg. per 100 cc. Autopsy showed 
left-ventricular hypertrophy and old posterior myo- 
cardial infarction. 


Nonspeciric ABNORMAL ELECTROCARDIOGRAMS 


Thirty-eight patients clectrocardiograms 
that were abnormal but nonspecific. The principal 
changes noted were flat or inverted T waves in 
Lead I or Lead II or both frequently associated with 
similar changes in the leads from the left precordium. 
A flat or inverted T wave in Lead aVL or aVF was 
not of itself considered abnormal. Also included in 
this group were simple sinus tachycardia with heart 
rate exceeding 120 beats per minute (2 cases), intra- 
ventricular block (2 cases) and low-voltage electro- 
cardiograms (3 cases). 

The anatomic findings in this group were: left- 
ventricular hypertrophy, 8 cases; myocardial in- 
farction, 7 cases; combined ventricular hypertrophy, 
6 cases; coronary arteriosclerosis without infarction, 
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6 cases; uremic pericarditis, 4 cases; hepatic cir- 
rhosis, 2 cases (one associated with pneumonia, the 
other with probable beri-beri); hemochromatosis 
of the heart, 2 cases; metastatic tumor of the heart 
or pericardium, 3 cases (2 were reticulum-cell sar- 
coma and one was carcinoma of the lung); and 1 
case each of rheumatic myocarditis, phosphorus 
poisoning and right-ventricular hypertrophy. In 4 
cases the heart appeared to be perfectly normal at 
autopsy. One of these patients had acute dis- 
seminated lupus erythematosus with anemia and 
uremia, and another had acute hemorrhagic pan- 
creatitis; both showed low-voltage electrocardio- 
grams only. The remaining 2 had anemia asso- 
ciated with carcinomatosis, the hemoglobin levels 
being 7 and 8 gm. per 100 cc.; the electrocardio- 
grams showed T-wave changes. 
PERICARDITIS 

Uremic pericarditis was found at autopsy in 7 
patients. Four of these had abnormal nonspecific 
electrocardiograms, and 3 showed left-ventricular 
hypertrophy. In only 1 were we able to detect 
changes suspicious of pericarditis — and then only 
in retrospect. These findings are similar to those 
recorded in the literature. 

MyocarpiTis 

There were 2 cases in which the diagnosis of acute 
myocarditis was made at autopsy. One is the pa- 
tient with rheumatic arteritis, described above, 
whose electrocardiogram showed nonspecific changes. 
The other was a_ twenty-six-year-old man who 
died during an attack of acute rheumatic fever. 
Autopsy showed a large heart with granulomatous 
lesions in the myocardium consistent with rheumatic 
myocarditis. The electrocardiograms showed com- 
bined ventricular hypertrophy in this case. 


THe EvectrocarpioGRAMs IN OTHER ANATOMIC 
LESIONS 

Eight patients showed miscellaneous findings at 
autopsy. Two showed hepatic cirrhosis, and three 
had metastatic tumor of the heart and pericardium. 
These have been discussed under abnormal non- 
specific electrocardiograms. Three patients had 
hemochromatosis; in 2 of these the heart showed 
pigmentary and fibrotic changes said to be charac- 
teristic of hemochromatosis of the heart.“ The 
latter 2 patients had abnormal nonspecific electro- 
cardiograms. One patient died of phosphorus 
poisoning. Autopsy showed organic changes charac- 
teristic of this condition and a_ subendocardial 
hemorrhage on the left side of the interventricular 
septum. The electrocardiogram showed nonspecific 
T-wave changes similar to those described in the 
literature.!5 16 


Norma ELEcTROCARDIOGRAMS 


Normal electrocardiograms were obtained in 15 
patients. Nine of these had normal hearts at au- 
topsy, 3 showed coronary arteriosclerosis without 
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infarction, 1 showed slight left-ventricular hyper- 
trophy and another showed marked left-ventricular 
hypertrophy. The remaining patient died of mul- 
tiple myeloma; his heart was normal in all respects 
except that it was heavy, weighing 510 gm., and 
showed edema of the heart muscle microscopically. 
Thus in this series a normal electrocardiogram was 
seldom associated with an abnormal myocardium. 


Norma Hearts 


Among 17 cases in which the heart was normal 
at autopsy 9 showed normal electrocardiograms. 
Five had abnormal nonspecific electrocardiograms; 
3 of these had profound anemia and 1 had cirrhosis 
of the liver, each of which is known to produce 
electrocardiographic changes in the absence of 
anatomic lesion. The other had acute pancreatitis. 
Two additional patients had auriculoventricular 
block. One had first-degree block associated with 
pneumonia. The other was a case of complete heart 
block in which serial sections of the auriculo- 
ventricular node and bundle were not made. The 
final case was erroneously diagnosed as old anterior 
myocardial infarction. The latter 8 cases have been 
more fully discussed above. 

These data show that in the presence of a normal 
heart the electrocardiogram either was normal or 
showed changes attributable to anemia or to toxic 
or chemical insults. 


Discussion 


This study demonstrated the high degree of ac- 
curacy of the electrocardiographic diagnosis of un- 
complicated acute myocardial infarction, of un- 
complicated left-ventricular or right-ventricular 
hypertrophy and of acute cor pulmonale. The 
electrocardiographic diagnosis of combined ven- 
tricular hypertrophy was inaccurate, probably be- 
cause in this series of cases the right-ventricular 
hypertrophy was: secondary to, and apparently 
electrically dominated by, left-ventricular hyper- 
trophy. The electrocardiographic diagnosis of old 
myocardial infarction was quite inaccurate. It has 
been suggested that this may be due to the small 
size of the scar or to the fact that the scar may not 
be strategically located to produce electrical effects. 
The electrocardiographic diagnosis of multiple in- 
farcts of varying age was also inaccurate. This may 
be due to the fact that infarcts located on opposite 
walls might extinguish one another electrically or 
to predominance of the electrical effect of one in- 
farct over that of another with the result that the 
changes induced by the latter become submerged 
in the former. 


Abnormal] nonspecific electrocardiograms, 


but 


showing, for example, T-wave inversion or low volt- 
age, were recorded with many pathologic conditions 
of the heart, but normal electrocardiograms generally 
signified normal hearts. Normal hearts, on the other 
hand, inscribed normal or abnormal electrocardio- 
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grams, the latter being attributable to certain 
chemical or “ischemic”? changes unassociated with 
a demonstrable anatomic lesion. 

The superiority of the injection-dissection technic 
over the conventional incisions in the detection of 
myocardial infarction has been well established. 
Possibly excepting its failure to demonstrate sub- 
endocardial infarcts, the former is probably superior 
also to the method of parallel slices here employed. 
In our experience one cannot be certain from gross 
sectioning of the heart that infarction is absent. 
However, the principal disparity here noted con- 
sisted in the anatomic demonstration of infarcts 
in the absence of corresponding electrocardiographic 
changes. In those cases in which distinctive electro- 
cardiographic changes were recorded, the anatomic 
findings were largely corroborative; the electro- 
cardiographic findings impelled us to make numerous 
microscopical sections from all parts of the heart, 
even from regions where the gross examination did 
not lead us to suspect infarction. On the other hand 
we believe that the divergence between the injec- 
tion-dissection technic and the method here em- 
ployed would be in the divection of the former’s 
picking up more infarcts in hearts that failed to 
inscribe diagnostic electrocardiographic changes. 
It is our impression, therefore, that the use of the 
more meticulous procedure might well widen rather 
than narrow the discrepancy between the electro- 
cardiographic and the pathologic findings. 

A direct comparison of unipolar with bipolar 
chest electrocardiograms was not made in this in- 
vestigation. An extensive series of cases so studied, 
with post-mortem correlation, would be of great 
interest. From the present study and a review of the 
literature, however, it seems obvious that certain 
conditions can be missed by either method. This 
brings us back to our point of departure. It is quite 
clear from the present experience that the impression 
that the newer electrocardiography possesses un- 
limited accuracy is unfounded. There is still need 
for the employment of restraint, caution and 
humility in electrocardiography. The electrocardio- 
gram, like other laboratory procedures, should be 
evaluated in the light of the clinical findings. In 
the evaluation of the individual tracing there is 
still the opportunity and need for the exercise of 
sound clinical judgment. 


SUMMARY 


An electrocardiographic-pathological correlation 
was made in 150 consecutive patients. At least one 
complete set of conventional leads and unipolar ex- 
tremity and chest leads was made in each case. 

The electrocardiographic diagnosis of acute myo- 
cardial infarction was invariably correct. However, 
of all acute infarcts found at autopsy only 75 per 
cent were detected electrocardiographically. Only 
20 per cent of old infarcts found at autopsy were 
correctly diagnosed electrocardiographically. Fifty 
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per cent of those that were missed showed left- 
ventricular hypertrophy. No case of acute or old 
myocardial infarction showed a normal set of 
electrocardiograms. Of 12 cases of myocardial in- 
farction involving the interventricular septum, 7 
showed bundle-branch block. 

The electrocardiographic diagnosis of left-ven- 
tricular hypertrophy was invariably substantiated 
at autopsy. However, other coexisting lesions such 
as right-ventricular hypertrophy or myocardial 
infarction were usually masked by the changes of 
left-ventricular hypertrophy. Twelve additional 
patients with left-ventricular hypertrophy did not 
show the typical electrocardiographic picture. Seven 
of these had vertical hearts and may not have been 
adequately explored electrically. 

Only 2 out of 26 patients with combined ven- 
tricular hypertrophy were diagnosed electrocardio- 
graphically. In most cases in this group the elec- 
trocardiographic diagnosis of left-ventricular hyper- 
trophy was made. 

The electrocardiographic diagnosis of right-ven- 
tricular hypertrophy was substantiated in all 8 
cases. Both patients with electrocardiograms charac- 
teristic of right-bundle-branch block and with a 
large secondary R wave (R’) over the right ven- 
tricle had right-ventricular hypertrophy at autopsy. 

The diagnosis of acute cor pulmonale was con- 
firmed in 7 of 8 patients in whom it was made 
electrocardiographically. It was missed electro- 
cardiographically in 1 other case. 

Thirty-eight patients showed nonspecific abnor- 
mal electrocardiograms. The chief anatomic diag- 
noses in this group were ventricular hypertrophy 
and coronary-artery disease with or without in- 
farction. Ischemic, toxic or chemical changes could 
explain the abnormal electrocardiograms in 7 cases. 

Of 15 patients presenting normal electrocardio- 
grams, 9 had apparently normal hearts, 3 had 
coronary-artery disease without myocardial in- 
farction, 2 had left-ventricular hypertrophy and 1 
had unexplained edema of the heart muscle. 

Of 17 normal hearts at autopsy, 9 showed normal 
electrocardiograms, 5 showed nonspecific changes, 
2 showed auriculoventricular block and 1 was 
erroneously diagnosed as old anterior myocardial 
infarction on the basis of a decreasing R wave in 
Leads V,; and V; and an absent R wave in Lead Vs. 

The newer technics have definite theoretical ad- 
vantages over the old. The superiority has been 
principally in the understanding of the electro- 
cardiogram and in the detection of positional 
changes. However, since the electrocardiogram 
represents the composite effect of a number of fac- 
tors operating simultaneously, the effect of certain 
changes may be obscured in the resulting tracing 
and thus may escape detection. Accordingly, re- 
straint, caution, humility and sound judgment are 
still vital in its evaluation. 
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REATMENT of experimental pulmonary 
edema with ethyl alcohol as an antifoaming 
agent has been described by Luisada.! However, 
no clinical experience with this agent has as yet 
appeared in the literature. The purpose of this paper 
is to report the addition of ethyl-alcohol inhalation 
to the therapeutic regimen for pulmonary edema in 
man and to describe the solution of certain technical 
problems in the administration of this drug. 

The conventional management of paroxysmal 
pulmonary edema has aimed at three goals: de- 
pression with morphine or other sedative drugs of 
the nerve centers involved in the reflex effects on 
lung capillaries; reduction of blood volume in the 
pulmonary circulation by upright posture, tourni- 
quets, phlebotomy and positive-pressure respira- 
tion; and treatment of the basic cause of the pul- 
monary edema, as for example, digitalis for the 
failing heart, measures directed to the reduction of 
elevated intracranial pressure, removal of inhalants 
irritant to the bronchial mucosa and so forth. 

Depending on the basic disturbance leading to 
the pulmonary edema, some of these measures are 
beneficial, others are contraindicated. Positive 
pressure may not be tolerated when there is already 
a positive intrapleural pressure. Morphine is danger- 
ous when the pulmonary edema develops as a re- 
sult of high intracranial pressure. In patients with 
myocardial infarction it is sometimes very difficult 
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INHALATION OF ETHYL ALCOHOL FOR PULMONARY EDEMA* 
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to walk the tightrope between pulmonary edema 
on the one hand and shock on the other. Reduc- 
tion of venous return is beneficial in the former and 
may prove fatal in the latter. 

The common denominator in all cases of pul- 
monary edema is the transudation of blood elements 
through altered alveolar capillary walls into the 
air spaces of the lung and the whipping of this 
fluid into froth by respiratory activity. Not only 
do these bubbles of froth interfere materially with 
diffusion of inspired oxygen but the volume of 
transudate is greatly increased by its conversion 
into foam. More and more of the bronchoalveolar 
system is occluded, gaseous exchange is impeded 
and the patient dies of asphyxia. 

Ethyl-alcohol inhalation has been shown to be 
effective against epinephrine-induced pulmonary 
edema in the rabbit. This effectiveness is pre- 
sumably due to alteration of the surface tension 
at the fluid-air interface, producing collapse of the 
foam bubbles, and to the volatility of the alcohol, 
which permits penetration into the finer air spaces. 

The technical difficulty in administering alcohol 
by inhalation arose from the need to combine the 
alcohol with oxygen under pressure. Meter-mask 
equipment is not easily adaptable to inhalation of 
alcohol. Available humidifiers through which alco- 
hol may be administered were found inadequate for 
delivery of sufficient oxygen under pressure. When 
oxygen is bubbled through fluid in a humidifier, 
so much resistance develops that although the 
gauge on the tank’s reducing valve may indicate 13 
to 15 liters per minute the actual volume of oxygen 
delivered may be less than 4 liters per minute. To 
obviate this difficulty, we tried at first to use two 
oxygen tanks. The oxygen from one tank ran 
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through a humidifier containing the alcohol and 
thence to a Y tube attached to the meter mask; 
oxygen from the other tank flowed without any 
intervening resistance to the other arm of the Y 
tube. In this way the oxygen-alcohol mixture was 
delivered at more suitable pressure. Although re- 
sults were satisfactory, this setup was cumbersome. 

Our present equipment comprises a single tank 
from which oxygen is passed through a simple 
vaporizer. This latter is an 8-ounce bottle, half 
filled with 50 per cent ethyl alcohol, with a rubber 
stopper that holds two large-bore metal tubes. One 
of these tubes reaches to the bottom of the bottle 
and delivers oxygen, which bubbles through the 
alcohol; the other tube is above the fluid level and 
carries the alcohol-laden oxygen to the meter mask. 
All sprayers and filters are removed so that loss of 
pressure is minimized. This equipment can be 
easily and inexpensively improvised wherever oxy- 
gen therapy is practiced. 


Case Reports 


Case 1. E.H., a 58-year-old man, was in severe and in- 
tractable congestive failure attributed to constrictive peri- 
carditis. Under endotracheal cyclopropane anesthesia the 
patient was moribund; nevertheless, operation for relief 
of pericardial constriction was considered his only chance 
for survival, and thoracotomy was carried out. The patient 
was awake at the conclusion of the operation. He continued 
in shock and soon afterwards began to develop increasing 
pulmonary edema. During the next 2 hours he was kept 
alive by conventional treatment and also received nor- 
epinephrine intravenously. However, his condition steadily 
deteriorated, with progressive cyanosis and increasing 
dyspnea. Addition of alcohol inhalation to the previous 
regimen brought prompt and remarkable improvement. 
Within 20 minutes, part of which time was spent in adjust- 
ing the oxygen flow and the fit of the mask, the patient 
emerged from coma, becoming lucid and oriented. Dyspnea 
was greatly relieved, and he said that he was comfortable. 
The heart rate slowed and the systolic blood pressure rose 
from imperceptible levels to 140 mm. of mercury. For several 
hours the patient was maintained in this improved state. 
Subsequently his condition again deteriorated, and he died 
7 hours later. 

Post-mortem examination revealed generalized congestion 
of all the viscera. The lungs were remarkable in that although 
there was a large basal accumulation of fluid there was no 
foam in the tracheobronchial tree or on any cut surface of 
the lung. 


Case 2. §S. A., a 58-year-old man, had survived an exten- 
sive myocardial infarction 1 year previously. On May 25, 
1951, he was brought to the emergency ward of another 
hospital in acute pulmonary edema. Treatment included 
rapid digitalization, aminophyllin, morphine, phlebotomy 
and administration of 100 per cent oxygen under pressure. 
The patient, who was in coma, did not respond to treatment 
and lapsed into shock. Alcohol inhalation was instituted, 
using the ether vaporizer on an obsolescent anesthesia ma- 
chine. Within an hour the pulmonary edema cleared, and the 
patient regained consciousness. Thereafter he was maintained 
in an oxygen tent without pressure respiration or alcohol 
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inhalation. Subsequent study disclosed that the abrupt 
onset of pulmonary edema had been a manifestation of a 
fresh myocardial infarction. Convalescence was uneventful, 
and the patient was eventually discharged home. 


Discussion 


Paroxysmal pulmonary edema may develop in 
the course of a wide variety of clinical situations. 
Many of these are reversible, and the patient may 
recover if he can be tided over the acute threat of 
asphyxia. The final outcome depends, of course, 
on the nature of the underlying disturbance. The 
two cases presented offer evidence that the addi- 
tion of ethyl-alcohol inhalation favorably modified 
pulmonary edema that had previously resisted all 
other treatment and that the mechanism of im- 
provement in man is the same as in the experi- 
mental animal — namely, the elimination of the 
froth in the bronchoalveolar spaces with resulting 
improvement in conditions for gaseous exchange. 
We have observed similar favorable effects of alco- 
hol inhalation in other patients with pulmonary 
edema but are reporting only these cases at present, 
as in the others the effects of this measure alone 
could not be clearly separated from the effects of 
other therapy. 

It has been demonstrated that in normal males 
inhalation of alcohol does not raise the alcohol con- 
centration in the blood to a significant level. The 
rate of metabolic conversion apparently keeps pace 
with the rate of absorption.? On the other hand, 
at feasible rates of intravenous administration 
alcohol does not reach the lung alveoli in sufficient 
concentration for effective antifoaming action.' In 
our patients no adverse systemic effects of alcohol 
have been noted. Indeed, use of alcohol by in- 
halation has been consistently associated with 
emergence of the patient from coma or semi- 
stuporous state. 


SuMMARY 


Ethyl-alcohol inhalation can be combined with 
pressure oxygen therapy by the use of ordinary 
equipment. This treatment has been effective 
against pulmonary edema that had resisted all 
other therapy. The method described should make 
possible more general use and evaluation of a promis- 
ing new agent in the treatment of pulmonary edema. 
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ASTRIC ulcer is unusual in children. This 
symptom complex, although first reported by 
Rufz! as early as 1843, was not successfully recog; 
nized and treated until 1909.?:* 
The purpose of this article is to review the litera- 
ture and report a case of gastric ulcer in the pre- 
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Ficure 1. 


school child. According to Proctor’s‘ criteria, 41 
cases of chronic gastric ulcer in children four months 
to fourteen years of age have been recorded in the 
literature.*® Five occurred in preschool children 
(one to six years of age, inclusive) (Fig. 1C). 
Although the etiology of gastric ulcer in children 
is unknown, in the 41 cases reviewed infection and 
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malnutrition were predominant. In adults the 
psychogenic factors in the etiology have gained 
importance that may apply as well to the young. 
Findings by Hoff,!° Cushing! and Alvarez,' and 
reports from World War II'*-'® give credence to this 
view. The predisposition of children to gastric 
ulcer is reflected in the studies of Doll and Bush,!? 
Ivy,'* Draper'® and Winkelstein,?° who strongly 


Ficure 2. Posteroanterior View of the Stomach. 
Arrow points to ulcer crater 1.2 cm. in diameter along the lesser- 
curvature side of the antrum. 


emphasize the hereditary factors in the etiology. 
It is believed that gastric ulcer is more prevalent 
in the hypersensitive, aspiring and _ intellectual 
groups subjected to emotional stress and strain 
and is found seldom in people leading a listless 
and unproductive life, as was the writer’s experience 
with native Liberians. No ulcer symptoms were 
discerned in the families of 1000 native Liberians 
employed at an army installation during World 
War II. 
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GASTRIC ULCER - 


SYMPTOMATOLOCY 


The pathology of this disease in children does 
not differ widely from that in adults, but hemor- 
rhage”! and perforation® are more common in the 
young. Occult blood is frequently found in the 
stools. Blood-tinged vomitus is often noted. The 
symptoms in children are usually obscure, and the 
history of ulcer pain characteristic of adults is 
seldom encountered in the young. 


Case Report 


J.J. K., a 5-year-old boy, was admitted to Memorial 
Hospital on nt 29, 1950, with the complaint of fever, ab- 
dominal pain, vomiting and the passage of dark stools of 
4 days’ duration. 

The patient had suffered recurrent abdominal pain since 
the age of 3 and had always had a poor appetite. He was 
slightly undersized and gave a history of an abnormal fear of 
lightning and fire. On July 4, 1950, while attending a fire- 
work display, he became panicky. After this incident the 
child was constantly ill. Four days prior to his admission to 
the hospital, I was called in to see the patient. Because of 


Ficure 3. Right Oblique Position, Arrow Showing Collection 
of Barium in the Ulcer Niche on the Lesser-Curvature Side of 
the Antrum of the Stomach. 


tenderness throughout the abdomen, vomiting, positive oc- 
cult blood in the stool and a high white-cell count, the pa- 
tient was referred to the hospital for x-ray studies. 

The boy’s father, of Greek extraction, has chronic duodenal 
ulcer. The mother, of Lithuanian extraction, has been treated 
for anxiety neurosis and often complains of gastric symptoms; 
x-ray findings have been negative. The boy had a tonsillec- 
tomy at the age of 4. As far as could be determined, he had 
had no childhood infectious diseases. The child is keen, hy- 
persensitive and impressionable. He is an only child living 
with 4 adults and is, therefore, mature for his age. As the 
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result of being supervised by 4 adult persons of varying tem- 
peraments, he has a sense of inferiority and insecurity. When 
playing with children of his own age he continually wants to 
direct their games. He lives in a “mental and emotional no- 
man’s land.’’ Lack of full comprehension of the adult world 
of the 4 adults around whom his home life revolves causes 
him to be unduly apprehensive. He is out of step with the 
life of other children, for his need for self-assertion and his 
mature outlook lead him to assume a dictatorial manner 
with boys of his own age. Obviously this maladjustment may 
be the ‘underlying factor in the development of his ulcer. 

X-ray examination revealed a constant collection of barium 
along the lesser-curvature side of the antrum of the stomach, 


Figure 4. Additional Film Showing Constant Collection of 
Barium in the Ulcer Crater on the Lesser-Curvature Side of the 
Antrum of the Stomach. 


which measured approximately 1.2 cm. in its greatest 


diameter, and represented a definite ulcer crater (Fig. 2, 3 
and 4). The diagnosis was gastric ulcer in the antrum of the 
stomach. 

The patient made an uneventful recovery after a 2-week 
regimen of antacid, bland diet and bed rest. A follow-up study 
for 8 months has revealed no return of ulcer symptoms. The 
patient remains on a bland diet. 


Discussion 

The psychogenic basis of ulcer formation has 
been extensively reviewed. Jordan” considered the 
primary factor to be psychosomatic. Experiments of 
Wolf and Wolff on a human subject with a gastric 
fistula successfully demonstrated transient fluoro- 
scopic changes in the stomach mucosa during studies 
of emotional and conflict reactions. Einhorn* 
concluded that the psychic influence of emotions, 
anger and shock played a causative role in ulcer 
formation. Dunbar®® discussed the importance of 
emotional and psychic influences in the develop- 
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ment of ulcer. Dragstedt® in 1943 demonstrated 
the relation of the vagus nerve to ulcer formation. 
The psychogenic history in this case report empha- 
sizes the significance of these findings. 

Reported gastric ulcer in children prior to 1909 
was consistently fatal. Although its incidence in 
children is not known, increasing evidence suggests 
that this symptom complex is more common than 
has previously been believed. Cases have been re- 
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Table 1 presents abstracts from the histories of 
all reported cases of chronic gastric ulcer in the pre- 
school child. In no case was the psychogenic pattern 
of the child discussed. 


SumMMARY 


Forty-one cases of gastric ulcer in children have 
been reported in the literature since 1843. In the 
preschool child (age one to six years inclusive) 


Recorded Cases of Gastric Ulcer in the Preschool Age, 1 to 6 Years.* 


Taste 1. 
AuTaor Year Sex Ace Famity 
History oF 
yr. 
Bechtold*®. ......... .. 1904 F 5 Probable 
Burdick*®..... F 6 Not mentioned 
Kraemer and Townsend!... 1942 M 6 Uncle had du- 
odenal ulcer 
Martin and Saunders®..... 1948 M 6% Normal parents 


Cuitp’s Bieepinc Perroration Diacnosis THEeRrary 
PERSONALITY 

Make-up 
Not mentioned Yee Autopsy Medical 
Not mentioned Yes “ray 
Not nentioned Yes No (?) Autopsy : 
Not mentioned Yes No X-ray Medical 
Not mentioned Yes No X-ray Medical 


*In many communities children enter school at 6 years of age. 


ported from many countries, the last occurring in 
Chile in 1950.8 Autopsy findings on children dying 
from all causes list 0.1 to 0.2 per cent as having 
peptic ulcers.*’»*8 On this basis there may be ap- 
proximately 50,000 children between one and six 
years of age who have subclinical gastric ulcer at the 
present time. 

Figure 1 shows that 4 cases of gastric ulcer were 
reported in infants less than one year of age during 
the period 1909 to 1950, whereas 29 cases occurred in 
school-age children (seven to fourteen) and only 4 
cases in the preschool group (age one to six). Line 
xy in Figure 1, extending from the infant group to 
the school-age group, bisects the preschool zone at 
17. The expected accumulative incidence in pre- 
school children from 1909 to 1950 should be ap- 
proximately 17 cases instead of 4. Extending the 
trend line xy beyond the school child emphasizes 
the mounting incidence of ulcer in the adult popu- 
lation. The disparity in the reported attack rate 
in the preschool child is worthy of comment and 
suggests that this age group is neglected. A probable 
reason may be that infants under one year of age 
are frequently attended by the pediatrician or the 
family doctor, medical care thus being of better 
quality in this group. Likewise, in the school-age 
group (seven to fourteen years) the public-school 
nursing system provides adequate medical care. 
Thus the preschool child is left without controlled 
medical supervision. 

The case report in this paper reflects the value of 
a detailed history. The family history of ulcer, 
the psychogenic background of the child, the onset 
and duration of symptoms and the presence of 
occult blood in the stool were diagnostic clues that 
suggested peptic ulcer and prompted early hospitali- 
zation and x-ray examination. 


gastric ulcer has occurred only 5 times (once prior 
to 1909, and 4 times since). 

Before 1909 the diagnosis of gastric ulcer in 
children was made only at autopsy. Since then the 
mortality rate has dropped from 100 per cent to 
8.5 per cent. At the same time the morbidity (in 
all age groups) has increased 900 per cent. 

The incidence of subclinical gastric ulcers found 
at autopsy suggests a worldwide estimate at the 
present time of 50,000 cases in the age group of one 
to six years. 

A report of a case of gastric ulcer in a five-year- 
old boy is presented. The clues for early diagnosis 
are discussed. 

Acknowledgment is given to Dr: Arthur M. Kimberly, 
consulting pediatrician at Memorial Hospital, and to the 
members of the X-Ray Department for their assistance in 
the study of this case. 
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HYPOPOTASSEMIA IN UNTREATED DIABETIC COMA* 


Seymour M. Perry, 


M.D.,+ anp Seymour L. Rosenspaum, M.D.} 


LOS ANGELES, CALIFORNIA 


ITH the development of acidosis in diabetic 

coma, fixed base, including potassium, is lost 
in large quantities. It is well known that despite 
this loss the initial serum potassium is usually nor- 
mal or slightly elevated. In about 50 per cent of 
patients this depletion will be manifested by a fall 
in serum-potassium level within twelve to twenty- 
four hours after the start of therapy.!> With the re- 
sumption of oral feeding, body potassium stores are 
usually replenished without difficulty. However, 
to depend on ordinary oral intake is dangerous and 
may be fatal. The following cases illustrate that 
the loss of potassium may be great enough to result 
in an initial low serum-potassium level, with clinical 
manifestations requiring the early administration 
of large amounts of potassium. 


Case REportTs 


A 22-year-old Negro woman entered the Los Angeles 
County Hospital on January 4, 1950, in coma. Her history, 
obtained from her parents, revealed that for 3 weeks she had 
been drinking large amounts of water, eating more than 
usual and urinating frequently day and night. There had been 
no vomiting or diarrhea. During this period she had lost an 
undetermined amount of weight and had rapidly become 
very weak. On the evening prior to entry the patient had 
complained of being “‘sick to her stomach”’ and in the morn- 
ing was found in a semistuporous condition. 

She had been well all her life, with no history of renal 
disease, hypertension or scarlet fever. However, in 1946 the 
development of pre-eclamptic toxemia in the 8th month of 
pregnancy required intervention by cesarean section. The 
baby was viable. Subsequent urinalysis and blood-pressure 
determinations were normal. 

Physical examination on entry revealed a deeply comatose 
thin woman with Kussmaul respirations. Her blood pressure 
was 120/70. The eyeballs were very soft. The pupils were 
equal and regular and reacted tolight. The fundi were normal. 
The neck was supple. The mucous membranes were dry. 
There was no cardiac enlargement, but a Grade I apical 
systolic murmur was heard. Auscultation and percussion of 
the chest revealed no abnormalities. Aside from a midline 
suprapubic scar, the abdomen was normal. All extremities 

*From the Diabetes Service, Los Angeles County Hospital, and the 
Department of Medicine, College of Medical Evangelists. 

tinstructor in medicine, College of Medical Evangelists. 
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were flaccid. Deep reflexes could not be elicited, and there 
were no pathologic toe signs. There was no response to pain- 
ful stimulation. 

Laboratory examination of the blood revealed a hemo- 
globin of 14 gm., with a hematocrit of 40, and a white-cell 
count of 27,000, with 95 per cent polymorphonuclear leuko- 
cytes. Urine sugar and acetone were ++-+-+. Microscopical 
examination was negative. The specific gravity was 1.020. 
The plasma acetone was +++. The carbon-dioxide com- 
bining power was less than 4.4 milliequiv. per liter and the 
blood sugar 635 mg. per 100 cc. The nonprotein nitrogen 
was 55. Spinal-fluid examination revealed no abnormalities. 

Phe serum potassium was 2.3 milliequiv. per liter. 

Immediately on entry the patient was given 40 units of 
crystalline zinc insulin intravenously and 40 units sub- 
cutaneously. A liter of one-sixth-molar sodium lactate was 
started. The stomach was washed with a 2 per cent solution 
of sodium bicarbonate, of which 200 cc. was left in. A Foley 
retention catheter was placed in the bladder. Three hours 
after entry, at 4:00 p.m., the patient’s blood pressure had 
dropped to 85/50. One liter of plasma was immediately 
started. An electrocardiogram made at this time showed a 
normal sinus rhythm with a rate of 125. The PR interval 
was 0.12; the QRS interval was .08. The ST segments in 
Leads 1, 2 and 3 were slightly depressed, but the T waves 
were upright. The QT interval was 0.34. At 6:00 p.m., 5 
hours after entry, the patient began to move about in bed 
and responded to stimulation. She had received 200 units of 
crystalline zinc insulin, including 80 units intravenously, 2 
liters of one-sixth-molar sodium lactate with 2 gm. (27 
milliequiv.) of potassium chloride and 1 liter of plasma. Her 
blood pressure had returned to its original level. At 7:00 a.m. 
on January 5, 18 hours after entry, she was still lethargic, 
but the deep reflexes were equal and active. The serum 
potassium was 1.8 milliequiv. per liter. By this time she had 
received 390 units of crystalline zinc insulin (including 100 
intravenously) and 4 gm. (54 milliequiv.) of potassium 
chloride intravenously in a 0.1 per cent solution. The blood 
sugar was now 219 mg. per 100 cc. and the carbon dioxide 
was 25 milliequiv. per liter. Plasma acetone was negative. 
During the next 4 hours she received 1 liter of 5 per cent 
glucose in water and 1 liter of 5 per cent glucose in saline 
solution, with 1 gm. (13.5 milliequiv.) of potassium chloride 
in each liter. She was given 8 ounces of orange juice (con- 
taining about 500 mg., or 13 milliequiv., of potassium) by 
stomach tube. However, the patient was now again unrespon- 
sive to stimulation. The deep reflexes could not be elicited. 
Breathing was rapid and shallow, with all accessory muscles 
being used. The total urinary output to this time was 3200 cc. 
A lumbar puncture was again done, revealing a slightly xan- 
thochromic fluid with normal dynamics. The electrocardio- 
graph at this time revealed a rate of 140 per minute with a 
sinus rhythm. The PR interval was 0.14 and the QRS com- 
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plex was .09 second. The ST segments in Leads 1, 2 
and 3 were depressed. The T waves in Leads | and 2 were 
inverted; that in Lead 3 was flat. The T wave was upright in 
the first precordial lead but inverted in Leads CF 2 through 
6. The ST segment was depressed in all precordial leads. The 
QT interval was 0.28 second. 

The serum potassium determination just prior to death 
at 1:00 p.m. (24 hours after entry) was 1.07 milliequiv. per 
liter (4.2 mg. per 100 cc.). 


Post-mortem examination mellitus 


d double 
The brain 


revealed diabetes 


(clinical), hypopotassemia, a double renal pelvis an 
(left) 


ureter and subarachnoid hemorrhage. 
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fibrotic, with some distortion of the lobules. The liver weighed 
1690 gm. The parenchyma was paler than normal, but the 
lobular markings were prominent. 
_ The spleen weighed 100 gm. and was small and wrinkled 
in appearance. The tissue was reddish brown and soft, the 
malpighian bodies obscure. The left kidney weighed 140 gm., 
the right 160 gm. There was reduplication of the left ureter 
and renal pelvis. Both kidneys showed surface granulation, 
although the capsules stripped readily. There were a few 
areas of hemorrhagic streaking in the medullae. 
Microscopical examination of the myocardium showed the 
muscle cells to be hazy in outline. There was a slight degree 


Tape 1. Laboratory Data in Case 1. 
rime THeRapy BLoop Urine Bioop 
Pressure 
INTRAVENOUSLY GIVEN INSULIN CRYSTAL UGAR CARBON SERUM NON- GLUCOSE ACETONE 
LINE DIOXIDE POTAS- PROTEIN 


FLUIDS 


ZINC 


me milli- 
100 equiv. ] 
liter 
1:00 p.m. 1000 cc. M6 Na lactate 10 10 635 4.5 
4:00 p.r 1000 cc. plasma 40 0 629 4.5 
1000 cc. M /6 Na lactate 
13 milliequiv. Kas KC 
5:30 p.m 1000 cc. M/6 Na lactate 10 
13 milliequiv. 
7:00 p.m 35 
8:00 
10:00 p.m. 425 
1:00 a.m 1000 ce. M/6 Na lactat 334 
13 milliequiv. K 
400 am 1000 cc. 5% glucose in 40 16.7 
saline with 13 milli- 
equiv. 
7:00 a.m 1000 cc. 5 per cent glu- 0 a) 4 
cose in water with 
13 milliequiv. K 
9:00 a.m. 1000 ce. 5 per cent glucose 40 0 24, 
in saline with 13 milli- 
equiv. K. 
11:00 a.m 27 milliequiv. K in 1000 20 
ce. § per cent glucose 
im water 


1:00 p.m. 


weighed 1120 gm. and was normal in appearance except for a 
very superficial subarachnoid hemorrhage over the right 
dorsolateral surface. Coronal sections revealed no gross 
lesions. The myocardium was a homogeneous reddish brown 
in color but showed yellow streaking and fatty infiltration 
at the base of the right ventricle. There were moderate 
atheromatous changes in the coronary arteries. The heart 
weighed 270 gm. The lungs showed no gross lesions. The 
pulmonary vessels were normal. The digestive tract was not 
remarkable except for several small submucosal gastric 


petechiae. The pancreas weighed 65 gm. and seemed to be 


SIUM NITRO- 


GEN 


milli- 
equig. 
liter 


mg. | 
100 


Hematocrit 40; 
plasma acetone 
+++; coma; 
Kussmaul _res- 
pirations; 2 
cc. NaHCOs 
left in stomach; 
absent deep re- 
flexes. 

ECG showed 
slight depres- 
sion of ST seg- 
ments and QT 
0.34 (rate 125) 

Patient began to 
respond to stim- 
ulation 

Plasma acetone 
+++ 


2.3 120/40 


+ 4 


/50 


118/90 


Patient seemed 
more awake 


Plasma acetone 
+t+++ 


138/70 


140/20 


Patient asleep; 
deep reflexes 
elicited, 

Deep reflexes 
equal and ac- 
tive; patient 
lethargic but re- 
sponded to stim- 
ulation. 

Plasma acerone 
negative; pa- 
tient still 
lethargic. 

Patient responded 
to stimulation; 
8 ounces orange 
juice given by 
stomach tube, 

Patient unrespon- 
sive; deep re- 
flexes absent; 
breathing rapid 
and shallow 
with all acces- 
sory muscles 
used; ECG evi- 
dence of low po- 
tassium; lumbar 
puncture re- 
vealed xantho- 
chromic fluid. 


Patient died 


140/60 


140/90 


of perivascular fibrosis and increase in interstitial connective 
tissue. The pulmonary alveolar walls showed mild edema and 
congestion. 

The renal glomeruli showed congestion but no hyaline 
changes. There was profound diffuse tubular cloudy swell- 
ing, with deposition of hemosiderin between the nuclei and 
basement membranes. Glycogen stain revealed finely granu- 
lar light-pink deposits in the descending limbs of Henle’s 


oop. 
The parenchymal cells of the liver showed hydropic de- 
generation and vacuolization, especially about the centra 


| 
: 
4 +++4 
+++ ++++ 
1.8 48 + + +++ 
i ; 4. +++ 
1.07 


Vol. 


veins. There was an increase in interstitial fibrous tissue in 
the pancreas. The splenic pulp was congested and hemo- 
siderin was present, both in free form and in macrophages. 


Case 2. Mrs. N. A., a 40-year-old Mexican woman, en- 
tered the Los Angeles County General Hospital in diabetic 
coma at 5:30 a.m. on November 14, 1950. Her diabetes had 
been discovered 3 years previously, when she complained 
of visual disturbances. She had been started on a diet and 
30 units of protamine zinc insulin daily but controlled her 
diabetes poorly. She consulted her physician irregularly, 
indulged in dietary indiscretions and tested her urine in- 
frequently. For the 5 months prior to admission she had 
taken no insulin and had lost 30 pounds. On November 11, 
1950, she “sprained” her right ankle. This was followed by 
general malaise, vomiting and alternate periods of irration- 
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equiv. per liter. The hemoglobin was 13.5 gm. and the white- 
cell count 19,000, with 72 per cent polymorphonuclear 
leukocytes. 

On entry the patient was given 40 units of crystalline zinc 
insulin intravenously and 40 units subcutaneously. Fifteen 
hundred cc. of isotonic saline solution was administered in- 
travenously over a 3-hour period. The stomach was gavaged 
with a solution of sodium bicarbonate. A blood for culture 
was drawn and penicillin started. 

With treatment the patient became more responsive, and 

the Kussmaul respirations became less marked. At 8:30 a.m. 

3 hours after the onset of treatment, however, it was noted 
that the patient was again comatose. Respirations were slow, 
shallow and irregular, with dilatation of the alae nasi and 
“fish-mouth” gasping. The blood pressure had fallen to 
94/60. An electrocardiogram showed a rate of 75, a PR 


MISCELLANEOUS 


Time ‘THERAPY BLoop Urine Bioop 
Pressure 
INTRAVENOUSLY GIVEN INSULIN CRYSTAL- SUGAR CARBON SERUM NON- GLUCOSE ACETONE 
FLUIDS LINE DIOXIDE POTAS- PROTEIN 
ZINC SIUM NITRO- 
INSULIN CEN 
meg. | milli- milli- meg. / 
100 ce. equiv.{ equiv.{ 100 ce. 
liter liter 
11-14-"50 
$:30 a.m. 1500 cc, saline 40 40 415 4 3.3 29 $+4-4+4 110/60 Patient in coma 
6:30 a.m. 120/70 Patient responsive 
7:30 a.m. t++r+ ++++ 120/70 
8:30 a.m. 500 cc. saline with 27 40 379 4 +++ +444 94/60 Patient comatose; 
milliequiv. K. 500 shallow respira- 
plasma (108 oiltleauiv: tions. ECG; low 
by gavage) serum potas- 
sium, 
9:330a.m. 1000 cc. 5 perc ++ ++ +++4 112/60 Patient again re- 
glucose in with sponsive; 
40 milliequiv. Kussmau!l 
Pirations reap- 
peared, 
10:30 a.m. 4 385 4 3.0 +++4 ++++ 120/70 
12:00 m. 1000 cc. 5 per cent 35 +++4++4 + +++ 
glucose M /6 Na lactate 
with 27 milliequiv. K 
1:40 p.m. 2000 cc. 5 per cent 35 645 8 134/70 
glucose in saline, 
54 milliequiv. K 
4:00 p.m. 35 
4:30 p.m. 660 10.0 ++4+4 t++ 
5:30 p.m. + +++ + + Patient awake, 
weak; ECG un- 
changed; 6 oz. 
of orange juice 
with 81 milli- 
equiv. K. 
10:00 p.m. 1000 cc. 5 per cent 40 480 16.8 +++ + 
glucose with 13 milli- 
equiv. 
11-15-"50 
2:00 a.m. 0 
6:00 a.m. 1000 cc. 5 per cent 30 ++++ 0 Liquid diet 
glucose started 
300 20 5.6 0 ECG returned to 


8:00 a.m, 


ality and stupor. The patient had had no treatment for the 
3 days prior to entry into the hospital. 

The patient was comatose on admission, with Kussmaul 
respirations and a strong acetone odor on her breath. The 
pulse was weak and regular. The temperature was 98.4°F. 
rectally. The blood pressure was 110/60. There was evi- 
dence of marked dehydration, the skin being dry and cool, 
the eyeballs soft, the tongue furrowed and brown and the 
rectum filled with hard impacted feces. The remainder of the 
physical examination was negative except for a right foot drop. 
The urinary bladder contained 500 cc. of urine. 

Laboratory examination showed a urinary sugar, 
++-++ acetone, + albumin and occasional white and red 
blood cells; the blood sugar was 415 mg. per 100 cc., the 


carbon-dioxide combining power less than 4.4 milliequiv. 
per liter, the serum sodium 148 milliequiv. per liter, the 
chloride 119 milliequiv. per liter and the nonprotein nitro- 
gen 29 mg. per 100 cc. The serum potassium was 3.3 milli- 


normal 


interval of 0.14, a QRS complex of 0.07, sagging ST segments 
and biphasic T waves in all leads, with a QT interval of 0.56 
(Fig. 14). Examination of the blood revealed a sugar of 
379 mg. per 100 cc., a carbon dioxide still less than 4.4 milli- 
equiv. per liter, a ++++ urinary sugar and ++++ 
acetone. A diagnosis of hypokalemia was made; 2 gm. (27 
milliequiv.) of potassium chloride was administered rapidly 
in 500 cc. of normal saline solution and 8 gm. (108 milli- 
equiv.) of a 10 per cent solution was given intragastrically 
by Levine tube. Five hundred cc. of plasma was given in- 
sereaeey 40 units of crystalline insulin subcutaneously. 
9:30 a.m. the patient had reacted with reappearance of 
Scenes respirations and responded to touch and voice, 
and the blood pressure had risen to 112/60. One liter of 5 
per cent glucose in saline solution with 3 gm. (40 milliequiv.) 
of potassium chloride was administered. 
At 10:30 a.m. the blood sugar was 385 mg. per 100 cc., 
the carbon dioxide still less than 4.4 milliequiv. per liter, and 
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the serum potassium (subsequently reported) 3 milliequiv. 
per liter. Forty units of insulin was given. An electrocardio- 
gram at 10:55 a.m. showed little change. 

At 12:00 noon, after 614 hours of therapy, the urine showed 
++++ sugar and +++4 acetone. Thirty-five units of 
insulin and 1 liter of 5 per cent glucose in one-sixth-molar 
sodium lactate were given. At 1:40 p.m., the blood sugar 
was 645 mg. per 100 cc. and the carbon dioxide had risen to 
8.6 milliequiv. per liter. Thirty-five units of insulin and 1 
liter of 5 per cent glucose in saline solution with 2 gm. (27 
milliequiv.) of potassium chloride were given. At 2:40 p.m. 
the last liter of fluid was repeated. At 4:00 p.m. the urine 
sugar was +++4+, but the acetone had fallen to +++. 


Ficure 1. Electrocardiograms in Case 2. 
A and B = Typical electrocardiographic changes of hypopotas- 


semia. C= Return to normal with therapy. 


Thirty-five units of insulin was given. At 4:30 p.m. the blood 
sugar was 660 mg. per 100 cc., the carbon dioxide 10 milli- 
equiv. per liter and the total urinary output 3250 cc. 
Although by 5:30 p.m. (12 hours after entry) the patient 
was greatly improved, she was still apathetic and weak. 
Another electrocardiogram at this time showed no change. 


Therefore 6 ounces of orange juice and 6 gm. (81 milliequiv.) of 
potassium chloride were given orally. By this time the pa- 
tient had received more than 25 gm. (337 milliequiv.) of 


potassium chloride. The urine showed +++-+ sugar and 
++ acetone. At 10:00 p.m. the blood sugar was 480 mg. 
per 100 cc. and the carbon dioxide 16.8 milliequiv. per liter. 
Forty units of insulin was given subcutaneously with 1 liter 
of 5 per cent glucose in water containing 1 gm. of potassium 
chloride intravenously. At 2:00 a.m. of the next day, Novem- 
ber 15, the urine finally showed no acetone but still had 
+++-+ sugar. The total urinary output was now over 7 
liters; the patient was receiving her 8th liter of intravenously 
given fluids and had had 305 units of crystalline insulin. : 


At 6:00 a.m. 30 units of insulin and 1 liter of 5 per cent 
glucose in water were given. A liquid diet was started. Ex- 
amination of the blood at 8:00 a.m. showed that the serum 
potassium was 5.6 milliequiv., the chloride 135 milliequiv., 


the serum sodium 161 milliequiv. per liter, the blood sugar 
300 mg. per 100 cc., and the carbon dioxide 20 milliequiv. 
per liter. An electrocardiogram still showed low T waves, 
but the ST segments were no longer depressed (Fig. 18). 
Improvement continued steadily. The orthopedic consul- 
tant constructed a posterior molded splint for the right leg 
and instructed the patient in passive and active exercises. 
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An ophthalmologist confirmed the presence of an inactive 
retinitis proliferans. 

The patient was discharged on December 1 on 45 units of 
protamine zinc insulin and a restricted diet. An electro- 
cardiogram on this date was normal (Fig. !C). 


Discussion 


Whereas most patients in diabetic coma have 
serum-potassium levels that are normal or slightly 
elevated on entry,' those two cases were unusual 
in that both showed low initial values. In any dia- 
betic coma, with the development of acidosis, 
glucose and keto-acids are excreted in large quan- 
tities, carrying with them fixed base, including po- 
tassium. Vomiting and diarrhea result in further 
loss. Butler®: 7 has estimated a total loss of 6 milli- 
equiv. of potassium per kg. of body weight in dia- 
betics with pre-coma acidosis, nausea and an added 
day of vomiting during withdrawal of insulin for 
three to four days, half of which cannot be accounted 
for by tissue catabolism on the basis of nitrogen 
loss. With the associated inadequate food intake, 
little or no potassium is obtained. Thus, with the 
operation of all these factors, the body stores of 
potassium are depleted, the extent of the depletion 
depending on the severity and duration of the pre- 
coma period. 

The initial serum-potassium level, not a true in- 
dication of the total body potassium, depends on 
additional factors. Dehydration, with contraction 
of the plasma and extracellular volumes, increases 
serum-potassium concentration. Extracellular and 
cellular dehydration are also conducive to the mi- 
gration of potassium from cells. Starvation and 
tissue breakdown release protein-bound potassium. 
Interruption of carbohydrate metabolism in vitro 
in red blood cells is associated with liberation of 
potassium, as is glycogenolysis in the liver.’ Im- 
paired renal function may also be a contribu- 
tory factor.! Therefore it is apparent that the 
serum potassium level at a given time will vary 
according to the factors predominating. In con- 
trast to most cases of diabetic coma, dehydration 
and tissue breakdown were insufficient to mask the 
severe depletion of total body potassium as measured 
by serum-potassium levels present in both these 
patients. 

With the beginning of treatment, the serum- 
potassium concentration falls as the extracellular 
fluid space expands, carbohydrate metabolism 
and glycogenesis are resumed in the liver and 
muscles, tissue protein is deposited and renal func- 
tion improves. Intravenously given fluids, especially 
saline solution, cause further depletion of body 
potassium through loss in the urine.':* With the 
administration of large amounts of potassium- 
free fluids and insulin as advocated by some au- 
thors,’ the serum potassium may fall abruptly to 
a level low enough to cause respiratory paralysis 
and cardiac damage. This therapy is especially dan- 
gerous if the initial value is low, as illustrated in the 


= 
Ade | 
1 
| 
A B Cc 


Vol. 245 No. 22 


cases above. Possibly both these patients should 
have received more insulin earlier. With the low 
serum-potassium levels on entry, however, intensive 
therapy of this sort without potassium might have 
resulted in a more precipitous drop in serum po- 
tassium. Since serum-potassium determinations 
are usually not immediately available in most in- 
stitutions, — and even early feeding of liquids and 
foods containing potassium may be inadequate, — 
the intravenous administration of potassium must 
be considered. 

The cases presented serve to emphasize the im- 
portance of the routine parenteral use of potassium 
as advocated by some workers!: ®7)1!% ™ early in 
the treatment of diabetic coma after hydration has 
started, provided that urinary output is adequate. 
Potassium therapy must be extremely vigorous 
if a fatal outcome is to be avoided in cases such as 
these, in which total body potassium has apparently 
been greatly diminished. 

The electrocardiogram is thought to be a fairly 
reliable index of qualitative but not quantitative 
changes in serum potassium and can be used to 
follow a patient’s course during treatment.!!-8 
Adequate potassium therapy for the uncomplicated 
case appears to be that suggested by Martin. 
Two to 4 gm. (27-54 milliequiv.) of potassium 
chloride as a 0.1 to 0.2 per cent solution are given 
in the second to fourth hour after insulin has been 
given and hydration started. If urinary output 
is satisfactory, potassium is added to each sub- 
sequent liter of fluid, and in addition 2 gm. (27 
milliequiv.) is given orally every four hours. 


HYPOPOTASSEMIA IN DIABETIC COMA — PERRY AWD ROSENBAUM 


SUMMARY 


Two patients in diabetic coma are described, 
with low serum-potassium levels on entry and clini- 
cal manifestations of hypokalemia. 

Early and adequate parenteral potassium ad- 
ministration in the routine treatment of diabetic 


coma is suggested. 
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Errect oF SoprtuM-CHLORIDE INGESTION IN 
Heart FaILure 


Studies to determine whether cardiac edema fol- 
lowed a primary retention of sodium and water or 
was first preceded by an elevation in venous pressure 
were made by administering 10 gm. of sodium chlo- 
ride daily to patients previously treated for heart 
failure. Such studies were reported to show the 
recurrence of cardiac edema, as denoted by weight 
gain, before the venous pressure became elevated.%7 
Later studies were ineffective in determining such a 
sequence, both gain in weight and elevation of venous 
pressure occurring virtually at the same time.**: % 

In interpreting such studies it is important to rec- 
ognize that in most cases of congestive heart failure, 
failure of the left side of the heart and pulmonary 
congestion precede failure of the right side of the 
heart. In two cases in which I administered 10 gm. 
daily of sodium chloride after the patients had 
largely recovered from heart failure, I observed 
that gain in weight preceded a rise in peripheral 
venous pressure. However, this gain in weight was 
accompanied by increasing orthopnea, intensifica- 
tion of the second pulmonic sound, reduction of 
vital capacity and prolongation in circulation time, 
although the systemic venous pressure had not yet 
become elevated. Thus the weight gain could be due 
to a congestion localized in the pulmonary circula- 
tion and to an increase in pulmonary interstitial 
fluid, and this in turn could denote an increase in 
pulmonary venocapillary hydrostatic pressure, which 
could not be measured directly. The weight gain 
could then be related not only to sodium-water 
retention but also to increased venous pressure, 
the latter only in the pulmonary circulation. The 
question of precedence of sodium-water retention 
and venous pressure would still remain unanswered. 

On the other hand, when digitalis is withdrawn 
from a patient under satisfactory treatment for 
heart failure (that is, on a low sodium intake), the 
venous pressure rises without an accompanying 
gain in weight.*?!°° Because of this difference, it 
has been suggested that there may be two types of 
congestive heart failure, one due to sodium-water 
retention and characterized chiefly by edema and 
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gain in weight, with elevation of venous pressure 
but no dyspnea and controlled by mercurial diuret- 
ics, and a second characterized chiefly by a rise in 
venous pressure and dyspnea and controlled by 
digitalis but not by mercurial diuretics. 

These are not different forms of heart failure but 
variations of the clinical picture, depending on 
whether or not the manifestations resulting from 
sodium-water retention are prevented by strict avoid- 
ance of sodium ingestion. When digitalis is with- 
drawn from a patient with heart failure whose edema 
has been eliminated and who is receiving a minimal 
quantity of sodium there is a further deterioration 
of cardiac function, resulting in a reduction of an 
already inadequate cardiac output. This may lead 
to a prompt elevation of venous pressure because the 
undigitalized, deficient heart can no longer properly 
accept and eject the venous return. On the other 
hand, edema may not occur because the sodium- 
water retention necessary to its formation is arti- 
ficially inhibited by the low sodium intake. 

The response of the patient with heart failure to 
the ingestion of sodium chloride may be considered 
from another viewpoint: 

An average diet containing 10 gm. of salt can be 
handled satisfactorily by a normal person; that is, 
there will be no abnormal accumulation of sodium 
and water. On the other hand, a patient with heart 
failure will excrete most of the ingested salt, but 
some will be retained. In due time the manifesta- 
tions of heart failure, including edema, will become 
apparent or will be accentuated. If 25 gm. instead 
of 10 gm. of sodium chloride daily is given to a 
normal person, not all of it will be excreted prompt- 
ly. If continued for more than a few days, the 
extracellular fluid will increase,!™ and eventually 
the increase in extracellular fluid is manifested by 
visible edema. Thus 10 gm. daily of sodium chloride 
will usually produce edema in the patient with 
heart failure, whereas 25 gm. daily will be necessary 
to cause edema in the normal person. The situation 
is somewhat analogous to the occurrence of dysp- 
nea on exertion in the patient with heart failure 
or in the normal person. In the former, a slow 
walk may cause breathlessness; in the latter, dysp- 
nea occurs only after exertion requiring speed or 
endurance beyond the range of ordinary activity. 
In heart failure there is a diminished tolerance of 
sodium intake, as there is a diminished tolerance to 
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physical exertion. However, sodium intake and 
physical exertion are not in themselves responsible 
for the syndrome of heart failure; they are stresses 
that produce or intensify symptoms in hearts that 
have already failed. 


MeEcuanisM oF SopiumM—-WaTER RETENTION IN 
Heart FariLture 


It has long been apparent that the hypervolemia, 
edema and other features of heart failure could not 
develop and persist unless the kidney failed to ex- 
crete as much salt and water as the patient ingested. 
Many studies have demonstrated that when large 
quantities of sodium chloride are administered orally 
or by vein to patients with congestive heart failure 
the renal excretion of this salt and of water is dis- 
tinctly less than in normal persons.!-!% Jt has 
also been observed that administration of the chlo- 
ride ion in the form of ammonium chloride does not 
cause a retention of salt and water and in fact pro- 
duces a diuresis.!%:!°° These and similar observa- 
tions have indicated that a deficiency in sodium 
excretion is the important renal factor in the fluid 
retention of congestive heart failure.!°* The renal 
deficiency in sodium excretion in cases of heart 
failure is relative. Increased intake of sodium chlo- 
ride usually augments excretion of this salt, but the 
response is less than in the normal; consequently the 
patient retains more than he excretes. 

There is still uncertainty concerning the mecha- 
nism responsible for sodium and water retention in 
heart failure as well as concerning the stimulus 
initiating this mechanism. This is due in part to 
lack of knowledge of the factors regulating renal 
excretion of sodium and water in the normal person. 
The mechanisms responsible for abnormal renal 
retention of sodium and water will be discussed 
under the headings “intrinsic renal factors,” ‘“‘adre- 
nal-cortical hormones,” ‘other hormones” and 
“cellular factors.” 


Intrinsic Facrors 1n Heart Faiture 
Diminished Glomerular Filtration 

Recent studies with the aid of cardiac catheteri- 
zation have demonstrated anew that in congestive 
heart failure the cardiac output is diminished; 
they have also disclosed that the renal blood flow 
is diminished to an even greater degree.* Glomeru- 
lar filtration is substantially reduced.™:% If the 
percentage of tubular reabsorption of sodium is 
regarded as being constant. the diminished renal 
excretion of sodium may then be attributed ex- 
clusively to the reduction in glomerular filtration. 

Several objections have been raised to the ex- 
planation of abnormal renal retention of sodium in 
heart failure by a reduction in glomerular filtration. 
The glomerular filtration may still be low even 
after the patient has ‘‘recovered” from heart fail- 
ure,” 107-109 In cases of glomerulonephritis the 
glomerular-filtration rate is low, but edema is 
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often absent. However, sodium retention in heart 
failure is considered to depend on diminished 
glomerular filtration because tubular reabsorption 
is at least normal, if not increased; in other words, 
there is a glomerulotubular imbalance. In glomeru- 
lonephritis tubular as well as glomerular function is 
diminished. Hence, abnormal sodium retention 
need not follow a reduction in glomerular filtration, 
because this is neutralized by at least an equal re- 
duction in tubular reabsorption of sodium. 


Increased Tubular Reabsorption 


Abnormal renal excretion of sodium in heart 
failure may be due to increased tubular reabsorp- 
tion.**- "9 This is suggested by our knowledge 
that the tubules are important in the regulation of 
sodium metabolism in the normal person, especially 
in maintaining the acid-base balance, isotonicity 
and volume of body fluids. Actual measurements of 
tubular reabsorption by present methods are in- 
sufficiently exact to determine whether this is un- 
changed or increased in heart failure, for if 9914 
per cent instead of 99 per cent of the daily 180 
liters of glomerular filtrate were reabso bed, 0.9 
liters instead of 1.8 liters of urine wouid be ex- 
creted; that is, the excretion of urine (and sodium) 
would be halved. 

If tubular reabsorption of sodium is increased in 
heart failure, it remains to be determined whether 
and to what degree this is secondary to the dimin- 
ished glomerular filtration, to adrenal cortical stimu- 
lation or to local renal tubular factors. A more exact 
understanding of local renal tubular mechanisms 
is desirable. It is apparent that the tubule cells 
perform work in reabsorbing electrolytes and other 
substances against the pressure gradient between 
the tubular luminal contents and the tubular in- 
terstitial tissue. Specific tubular activity is involved 
in the conservation of sodium. Carbonic-acid an- 
hydrase and other enzymes are undoubtedly con- 
cerned in this tubular transport of sodium, but 
there is uncertainty concerning the exact mecha- 
nisms. The possibility has been suggested that the 
tubule cells act as cation-exchange resins that yield 
hydrogen, ammonium or potassium ions in exchange 
for sodium." Whether or not heart failure di- 
rectly or indirectly modifies the ionic and enzyme 
reactions of the tubule cells, resulting in excessive 
sodium retention, is undetermined. 


Increased Renal Venous Pressure 


Increase in renal venous pressure is still another 
mechanism considered responsible for the diminished 
renal excretion of sodium in heart failure.*: "In 
the experimental production of constrictive peri- 
carditis, a reduction in renal output of water and 
sodium is associated with a rise in venous pressure, 
even though resting cardiac output, renal blood 
flow and glomerular filtration are at control levels." 
An elevated venous pressure has been found in the 
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renal vein of patients with congestive heart fail- 
ure.™5 Partial occlusion of one renal vein in dogs 
caused a diminution in sodium and water excretion 
only from the kidney subjected to an increased 
renal venous pressure.!% ‘These disturbances in 
sodium excretion seemed to be independent of any 
changes in glomerular filtration or renal blood flow. 
It seems apparent that increased renal venous pres- 
sure is one of the mechanisms capable of reducing 
renal excretion of sodium, just as diminished glomer- 
ular filtration or increased tubular reabsorption is 
similarly capable. However, it is improbable that 
increased renal venous pressure is the actual mecha- 
nism responsible for increased renal retention of 
sodium in patients with congestive heart failure. 
Certainly, in many if not in most patients, deficient 
sodium excretion is already present in the early 
stages of heart failure when failure is limited to the 
left side and when the venous pressure in the sys- 
temic circulation including the renal vein is not 
elevated. Furthermore, the renal inefficiency in 
excreting sodium persists even after the venous 
pressure has been reduced to normal with the aid of 
mercurial diuretics and restriction of sodium. 


ApRENAL CorTicaAL Hormones 


The adrenal cortex has been assigned a primary 
role in the regulation of sodium and water. In 
normal persons a diminished sodium intake is fol- 
lowed by a reduction in the renal excretion of sodium. 
In the absence of the adrenal cortex, as, for instance, 
in Addisonian crisis, the renal excretion of sodium 
is excessive despite a diminished sodium intake."6. "7 
This suggests that the adrenal cortical secretion 
affects sodium excretion by its action on the tubules 
(that is, diminished reabsorption), since the glomer- 
ular filtration and the filtration fraction are di- 
minished"®: "9 although the excretion of sodium is 
increased. The synthetic adrenal cortical hormone 
desoxycorticosterone is a powerful sodium-water 
retaining factor."° To a much lesser extent pitui- 
tary adrenocorticotrophic hormone (ACTH) and the 
adrenal cortical hormone cortisone cause an early 
renal retention of sodium™!-”3 despite the fact that 
there is a rise in glomerular filtration.!4* When the 
sodium intake is not sharply restricted, these 
adrenocortical hormones may cause edema, includ- 
ing pulmonary edema. Furthermore, such accumu- 
lation of excessive water is accompanied by many 
of the dynamic disturbances in pressure and flow 
usually found in congestive heart failure.'25 

In the normal person, sodium-chloride depletion 
or loading results in diminished or increased ex- 
cretion of sodium chloride, respectively. Leaf and 
Couter"* have presented evidence that such renal 
sodium excretion in the normal person is regulated 
by adrenal cortical activity and that the rate of 
secretion of the adrenal cortical hormone varies 
inversely with the salt load. In other words, a low 
sodium intake stimulated adrenal cortical activity 
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with secretion of a DOCA-like hormone that caused 
renal conservation of sodium. Insofar as_ this 
mechanism operates in patients with congestive 
heart failure, it tends to neutralize the benefit of 
a low-sodium diet. 

Although there is definite evidence that adreno- 
cortical hormones can produce retention of sodium 
and water, the evidence that it is an actual factor in 
the renal retention of sodium and water in conges- 
tive heart failure is only suggestive. An increased 
amount of urinary corticoids!? and desoxycorti- 
costerone-like material'’®® has been observed in 
patients with congestive heart failure. The reduction 
of sodium output in the sweat,” the saliva,!*° 
and the urine of patients with congestive heart 
failure has been attributed to increased adreno- 
cortical activity in such patients. Furthermore, 
these observations suggest a widespread and per- 
haps primary adrenocortical effect in heart failure, 
rather than a limited influence on the renal tubules. 


ANTIDIURETIC AND OTHER HorMoneEs 


In congestive heart failure we are particularly 
interested in the elimination of excessive water. 
However, the basic disturbance is a deficient excre- 
tion of sodium, and actually elimination of the 
excessive fluid can be accomplished only by elimina- 
tion of the excessive sodium. Hypophysectomy 
does not prevent the renal conservation of sodium 
or excretion of potassium.'*! The antidiuretic hor- 
mone (ADH) of the posterior lobe of the pituitary 
gland has no effect on the excretion of sodium 
chloride. Although it tends to cause renal retention 
of water and produce a more concentrated urine of 
diminished volume, the absolute quantity of sodium 
in the urine is unchanged.'* 

There is a dissociation between the quantity of 
sodium and water absorbed in the distal tubule. 
This is attributed chiefly to pituitary antidiuretic 
hormone (ADH), which acts on the distal tubule to 
inhibit the excretion of water without directly af- 
fecting that of sodium."* The maximal inhibitory 
effect of ADH on water excretion is limited by an 
obligatory need of water to excrete various solutes. 
On the other hand, in the absence of ADH (as in 
diabetes insipidus) 15 to 20 liters of urine may be 
passed daily, representing most of the glomerular 
filtrate that reaches the distal tubule. Nevertheless, 
sodium depletion does not occur. 

Because of these considerations ADH is not re- 
garded as a primary factor in the accumulation of 
excessive fluid in congestive heart failure. The 
finding of antidiuretic hormone in the urine in states 
associated with salt retention and edema, such as 
cirrhosis of the liver }*5 and congestive heart failure,'** 
does not denote that this is an important initiating 
factor in the formation of edema. When present, 
it may represent a secondary consequence of dis- 
turbances in fluid and electrolytes previously caused 
by disease of the liver or failure of the heart. 
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The excretion of posterior-pituitary antidiuretic 
hormone appears to be stimulated by an increase in 
effective total osmotic pressure of the blood supplied 
to it by the internal carotid artery.'*7: 88 However, 
other stimuli, emotional or neurogenic, arising from 
the hypothalamus or other cerebral centers may 
have a similar effect." In congestive heart failure 
the osmotic pressure of the blood is normal or 
diminished; hence one would anticipate no increase 
or a reduction in ADH. However, other mecha- 
nisms may be invoked in heart failure that stimulate 
the production of this hormone. 

Other hormones and humoral agents have been 
implicated as possible factors in the diminished 
renal excretion of sodium and water. Vasoexcitor 
material (VEM)"° and renin®: 1! have been re- 
ported as present in the renal venous blood of pa- 
tients with congestive heart failure, and vasode- 
pressor material (VDM) has been found in the 
hepatic venous blood. Testosterone and proges- 
terone have sodium-water retaining effects, 
but the mechanism of their action is uncertain, 
and there is no evidence that they contribute to the 
formation of cardiac edema. 


CELLULAR DisTuRBANCES IN HEART FaILuRE 


The fall in cardiac output that occurs with heart 
failure affects all the other tissues and organs, as well 
as the kidney. Therefore, the stimulus to sodium 
and water retention may be initiated by changes in 
any or many of these sites. The effect on individual 
organs such as the kidney, the adrenal gland, the 
pituitary gland and the liver has already been in- 
dicated. Widespread disturbance with the various 
cells of other tissues may occur when the blood flow 
becomes inadequate. The suggestive though in- 
conclusive evidence that potassium leaves the 
cells during heart failure and returns after recovery 
has been mentioned. Changes in cellular metabolism 
may lead to an increase in water content within 
the cell and to diminished osmotic pressure or to 
dehydration of the cell with consequent hyperosmo- 
larity. It has been suggested that such alterations in 
cellular osmolarity may initiate the renal mecha- 
nisms leading to disturbances in electrolyte and 
water retention.’ 45 Loss of intracellular potas- 
sium in heart failure might affect renal sodium ex- 
cretion by concomitant changes in intracellular 
osmolarity or by other mechanisms. It is well to 
recall the converse behavior of sodium and potas- 
sium with respect to renal excretion, under various 
circumstances. The kidney appears especially 
equipped to conserve sodium and to excrete potas- 
sium. Potassium is retained when sodium is ab- 
normally excreted in hypoadrenal states,'% 146 
whereas sodium is retained and potassium is ab- 
normally excreted in hyperadrenal states and during 
administration of adrenal cortical hormones." 47 
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Tue Retation or RETENTION oF SopiuM 
1n ConGEsTIVE Heart Far_ureE To VaRious 
Homeostatic MECHANISMS 


The mechanism responsible for the abnormal 
renal excretion of sodium in congestive heart failure 
may be considered from the viewpoint of the renal 
function in maintaining homeostasis. The kidney 
is the effector organ in several mechanisms designed 
to preserve the constancy of the pH of the blood 
and other body fluids, the constancy of the osmotic 
pressure of the extracellular fluid and the constancy 
of the plasma and extracellular volume. One may 
speculate concerning whether the abnormal reten- 
tion of sodium and water in heart failure results 
from an unusual and constant stimulus that serves 
to preserve or restore these constants or from a 
stimulus serving to restore some other important 
homeostatic constant. 


REGULATION oF BLoop PH 


Normally the kidney aids in maintaining the blood 
pH at a constant level of about 7.4. Conservation 
of sodium is an important feature in this regulatory 
function of the kidney.'+ 5.49 In congestive 
heart failure the normal pH of the blood is usually 
maintained, and the renal function of conserving 
sodium is not only preserved but exaggerated. Is 
this because heart failure presents an intense and 
chronic threat of acidosis? The diminished blood 
flow in heart failure might be expected to induce 
tissue anoxia and increased acidic metabolites. 
These, in turn, might be regarded as an increased 
stimulus to sodium retention. However, the hypoxia 
of chronic pulmonary disease is not associated with 
sodium retention and edema, and experimental 
hypoxia due to breathing low concentrations of 
oxygen does not reduce glomerular filtration and 
tends to increase sodium excretion.!®*: These 
observations suggest that hypoxia per se is not 
responsible for the abnormal renal excretion of 
sodium observed in congestive heart failure, although 
the experimental conditions do not exactly duplicate 
those associated with the hypoxia of deficient 
cardiac output. 


REGULATION oF Osmotic PRESSURE 


In the normal person an increase in total osmotic 
pressure due to excess of sodium results in stimula- 
tion of the posterior pituitary gland, with increased 
excretion of ADH. The ADH causes retention of 
water, which, together with increased water inges- 
tion due to thirst, restores the normal osmotic pres- 
sure of the extracellular fluid. Conversely, a low 
osmotic pressure due to diminished concentration 
of sodium in the extracellular fluid inhibits pituitary 
secretion of ADH and tends to increase the renal 
excretion of water. If this mechanism operates also 
in congestive heart failure, it is a major paradox 
that although the extracellular concentration of 
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sodium is low or normal*?:** there is a persistent 
retention of water by the kidney even when this 
renders the extracellular fluid hypotonic. 


PLasMA AND EXTRACELLULAR 

VOLUME 

The function of the kidney in maintaining a 
normal plasma and extracellular volume is also 
closely related to its handling of sodium and water. 
In the normal person a reduction in plasma or extra- 
cellular volume leads to diminished excretion of 
sodium, that is, to sodium retention. Presumably 
this then stimulates additional secretion of ADH, 
with consequent retention of water and restoration 
of extracellular volume. Conversely, an increase 
in plasma and extracellular volume, such as follows 
infusions of isotonic sodium chloride, augments the 
excretion of sodium and water. The diminution 
and increase in sodium excretion, with resultant 
diminution and increase in extracellular fluid volume, 
has been related to corresponding depression or 
elevation in the rate. of glomerular filtration.’™ 
In this mechanism congestive heart failure presents 
a second major paradox, for there is a persistent 
tendency toward sodium retention in spite of a 
large increase in plasma and extracellular volume. 
In other words, the abnormal retention of sodium in 
heart failure is not induced, as in the normal person, 
by an absolute deficiency in extracellular volume. 


REGULATION OF 


REGULATION oF Carpiac OuTPUT 

It is appropriate to recall at this point that under 
severe stress homeostasis cannot always be main- 
tained. There is apparently an order of importance 
of the different constants; at least some of these 
constants are disturbed more readily than others. 
The mechanisms designed to maintain homeostasis 
with respect to these different elements often con- 
flict; hence one constant may be retained at the 
expense of another. The constancy of extracellular 
volume is upset more readily than that of osmotic 
pressure, and the latter is altered more readily than 
the pH. 

Like the pH of the blood, the osmotic pressure of 
the plasma and the plasma and extracellular volume, 
the cardiac output may also be regarded as a rela- 
tive “constant” that several mechanisms serve to 
maintain. Cardiac dilatation and hypertrophy can 
long preserve a normal cardiac output despite the 
handicap of chronic hypertension, valvular or myo- 
cardial disease. Likewise renal retention of sodium 
(and consequently of water) appears to follow the 
physiologic or pathologic stresses that tend to 
diminish the cardiac output or that tend to render 
the basal cardiac output inadequate. The upright 
position results in a retention of sodium!®-55 that 
can be correlated with a reduction in the venous 
return and therefore in the cardiac output. Sodium 
retention during exercise”: may be similarly 
related, for although the absolute cardiac output 
is increased there is a temporary deficiency with 
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respect to the needs of the tissues. The retention of 

sodium during exercise is independent of changes in 
filtration rate as measured by the inulin-clearance 
method or endogenous creatinine.” Sodium reten- 
tion by the kidney following hemorrhage'®’? and 
various shock states'®* is associated with a sharp 
reduction in the cardiac output. In all these in- 
stances the retention of sodium (and secondarily 
of water) may be regarded as a vital compensatory 
mechanism that tends to restore an adequate cardiac 
output. Increase in plasma volume due to sodium- 
water retention serves to accomplish this end. 

In congestive heart failure there is an absolute or 
relative deficiency in cardiac output, with sodium 
and water retention and increase in plasma volume. 
Whether the latter is teleologically designed to 
restore cardiac output and whether it actually does 
so are unanswered questions. Cardiac failure is 
denoted by a fall in cardiac output, diminished 
cardiac emptying and a rise in venous pressure. 
The latter results in transudation of fluid and a re- 
duction in plasma volume, which serves to reduce 
further the cardiac output. Early retention of 
sodium and water tends to restore a norma! plasma 
volume. However, mere restoration of a normal 
plasma volume does not suffice to compensate the 
deficient cardiac output. The process of sodium 
retention persists as long as an inadequate cardiac 
output has not been or cannot be restored. As with 
other compensatory mechanisms, sodium and water 
retention with consequent accumulation of plasma 
and interstitial fluid may overshoot the ideal ob- 
jective and result in symptoms without restoring 
cardiac output. A partial reduction in plasma 
volume, as by diuretics or phlebotomy, may actually 
be of benefit, but efforts to reduce the extracellular 
or plasma volume to normal may produce equally 
unpleasant or dangerous symptoms of a deficient 
cardiac output. 

Some of the inconsistencies or paradoxes of sodium 
and water retention in congestive heart failure may 
be explained if maintenance of a normal cardiac 
output is regarded as one of the renal homeostatic 
objectives. Furthermore, it should be recognized 
that under severe stress or disease the mechanisms 
maintaining the various homeostatic objectives may 
conflict with each other. In the presence of a high 
plasma and extracellular volume the normal renal 
response should be an increased excretion of sodium 
and water, which would serve to restore a normal 
extracellular volume. However, in heart failure this 
mechanism apparently conflicts with the more dom- 
inant stimulus to retain sodium and water, pos- 
sibly to restore the inadequate cardiac output. 


Fiuips, ELECTROLYTES AND THE TREATMENT OF 
Heart FarLture 


The impact of recent studies in fluids and elec- 
trolytes has led to certain changes in our treatment 
of congestive heart failure: 
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Recognition of the important role of sodium and 
water accumulation in producing the symptoms of 
heart failure, and the dramatic improvement that 
follows diuresis due to mercurial diuretics and salt 
restriction, have relegated the treatment of the heart 
itself to a secondary position. Less emphasis is 
now placed on the importance of bed rest or of re- 
stricting activity or on careful and continued digi- 
talization than on control of sodium and water. 
There should be no question of a competitive choice 
between sodium and water regulation or rest and 
digitalization. Both should be carried out with 
equal diligence. Although more dramatic symp- 
tomatic results are usually obtained through mer- 
curial diuretics and sodium restriction, these meas- 
ures represent only symptomatic treatment. It is 
probable that as we improve surgical and medical 
ability to control hypertension, valvular defects, 
coronary-artery disease or myocardial disturbances 
the pendulum of our therapeutic emphasis will 
shift to a more direct approach to the basic causes 
responsible for failure of the heart. 

Fluid restriction to 1000 cc. or less daily, generally 
recommended in the treatment of heart failure only 
ten years ago, is no longer advocated. The primary 
importance of restricting sodium is generally acknowl- 
edged and the intake of fluids has been greatly liberal- 
ized, but the belief that very large intakes of fluid 
(5 liters of water or more daily) should be given 
to promote diuresis has not gained widespread 
acceptance.'®* However, there is evidence that in 
the absence of extreme environmental temperatures 
the optimal fluid intake is between 2000 and 
3000 cc.!6° 

The desirability of restricting the intake of salt 
in the treatment of heart failure has been known 
for some fifty years. Recent advances concern the 
degree of sodium restriction that is necessary for 
effective therapy. It is probable that the sodium 
tolerance of patients with heart failure varies con- 
siderably. However, it has become apparent that 
many such patients will not respond to treatment 
unless the restriction of sodium intake is far more 
severe than was formerly recommended. Elimina- 
tion of the salt shaker, — even the banning of salt 
in cooking,—~ rarely reduces the daily sodium- 
chloride intake to below 2 or 3 gm. The Karrell 
diet, permitting 800 cc. of whole milk daily but no 
other food, contains 1.2 gm. of sodium chloride. 
This low sodium content accounted for its frequent 
effectiveness when other seemingly salt-restricted 
diets had failed. On the other hand, the Karrell 
diet may also be ineffective, for there are patients 
with congestive heart failure who do not lose their 
edema unless the daily sodium-chloride intake is 
less than 500 mg. (that is, unless their sodium in- 
take is less than 200 mg. daily). The importance of 
such intense sodium restriction has led to a more 
widespread knowledge of the sodium content of 
various foods, and particularly to the relatively 
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high sodium content of such staple foods as bread- 
stuffs, milk, cheese, eggs and meats. This, in turn, 
has led to the manufacture of salt-free bread, dia- 
lyzed milks and high-protein, high-caloric, low- 
sodium milk powders. Furthermore, the need for 
careful checking of the patient’s sodium intake has 
resulted in more systematic analysis of the urine 
for sodium, a procedure that has been facilitated 
by the development of a practical means of sodium 
analysis with the aid of the flame photometer. 
The use of ion-exchange resins is becoming more 
widespread as a corollary to the need for severe 
sodium restriction and the consequent unpalata- 
bility of the diets.'®!6 These resins are insoluble 
and nonabsorbable polymers containing large 
molecules with ions that can move freely out of the 
solid in exchange for other ions. The resins used in 
the treatment of heart failure have hitherto been 
cation resins, carboxylic compounds containing 
positive ammonium or hydrogen ions capable of 
removing sodium, potassium, calcium and magne- 
sium from solution. The hydrogen or ammonium is 
released in part into the intestinal tract in exchange 
for sodium and other cations, which are then elim- 
inated in the feces with the nonabsorbed resin. 
Thus a substantial proportion of the dietary intake 
of sodium is never absorbed. However, potassium 
is likewise removed, and unless it is adequately 
supplemented by the ingestion of potassium salts, 
hypokalemia may result. Therefore cation resins 
now available contain 1 part potassium to 2 or 3 
parts hydrogen or ammonium, which prevents po- 
tassium depletion. Another difficulty in the use of 
these resins is the development of acidosis due to 
the absorption of ammonium chloride or hydro- 
chloric acid, which is formed when the ammonium 
or hydrogen from the resin combines with the chlo- 
ride in the intestinal tract. Because of the danger of 
acidosis, the resins are contraindicated in patients 
with renal insufficiency, especially when there is a 
deficiency in the renal production of ammonia 
necessary to control acid-base balance.'!® To avoid 
acidosis, resins are now available that contain anion- 
exchange resin (with replaceable hydroxyl ions) 
in addition to the hydrogen-potassium cation 
resin.'®* The hydroxyl ions are released and combine 
with and neutralize the hydrogen ions released from 
the cation-exchange resin, thus preventing acidosis. 
Unpalatability, constipation and other gastroin- 
testinal symptoms associated with the ingestion of 
the earlier available exchange resins are currently 
being corrected. Sodium restriction is still essential 
despite the use of resins, but the latter permit enough 
freedom in the ingestion of sodium-containing foods 
to make the diet palatable and hence to enable the 
patient to adhere to the necessary dietary restric- 
tion. The ideal dosages of the resins have not been 
determined, but 15 gm. is usually administered three 
times daily with meals to patients on a daily intake 
of 2 to 4 gm. of sodium chloride. 
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Emphasis on the control of fluids and electrolytes 

has led to a study of their relation to the control 
of so-called intractable heart failure.'*? Despite the 
most conscientious sodium restriction and the use 
of mercurial diuretics, the contro! of edema may 
become impossible, and diuresis does not follow the 
exhibition of mercurial compounds. This has been 
regarded as related to an excessive reduction in 
glomerular filtration, but marked aberration 
in the blood electrolyte pattern has also been held 
accountable for the therapeutic unresponsiveness 
of some patients with heart failure. Frequently 
repeated mercurial diuresis may, as mentioned 
earlier, cause an excessive loss of chloride ion, rel- 
ative to sodium, and may result in a hypochloremic, 
hypokalemic alkalosis.’* 77 In the presence of such 
electrolyte and acid-base disturbance, the kidney 
is unable to excrete sodium and water, even under 
the stimulation of mercurial This 
may often be prevented by the intermittent ad- 
ministration of ammonium chloride during the use 
of the mercurials, or ammonium chloride may be 
given to correct the alkalosis after it has developed. 
After such correction of the disturbed electrolyte 
pattern, one may again observe a satisfactory diu- 
resis with the mercurial compounds. Complete 
correction of the electrolyte pattern occasionally 
requires the administration of potassium as well 
as chloride ion. Occasionally, also, ammonium 
chloride must be given intravenously to be effective, 
either because of poor absorption of the enteric- 
coated tablets or because of gastrointestinal intoler- 
ance. 

The occurrence of the sodium-depletion syndrome 
and its effect on the electrolyte pattern have also 
been mentioned. Careful and complete electrolyte 
studies should be made before unresponsive cardiac 
failure is attributed to a sodium-depletion syndrome. 
The intravenous administration of hypertonic 
sodium chloride appears theoretically indicated 
and may on occasion be followed by clinical 
provement.®® However, the effectiveness of 
this measure is uncertain, and because of the un- 
desirability (even the danger) of intravenous ad- 
ministration of sodium to patients in heart failure 
the greatest discretion must be used in this prac- 
tice. Although serious blood-electrolyte disturb- 
ances undoubtedly further endanger the prognosis 
in cases of congestive heart failure, they are much 
less commonly responsible for unresponsiveness to 
treatment and an unfavorable clinical course than 
is the basic cardiac disease, associated and complicat- 
ing factors or improper or incomplete execution of 
known therapeutic measures. Only after the ade- 
quacy of treatment has been meticulously reviewed 
and checked, and after remediable contributory or 
underlying causative factors such as hyperthyroid- 
ism, infection, anemia and so forth have been in- 
vestigated and corrected, if possible, should one 
attribute therapeutic failure to blood-electrolyte 
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disturbances. 
impossible to correct the electrolyte abnormalities 
due to complicating or irreversible cardiac or extra- 
cardiac factors —or their correction may not be 
adequate to stem a relentlessly fatal course due to 
irreversible cardiac dysfunction and its consequences. 
1088 Park Avenue 


Even then it may be difficult or 
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TRACY BURR MALLORY 


Dr. Benjamin CasTLEMAN: Before beginning 
today’s conference, I think it is fitting to pay 
tribute to the memory of Dr. Tracy Mallory, who, 
as you know, died last Sunday, November 11. I 
have asked Dr. Means to say a few words. 

Dr. J. H. Means: We have lost a beloved friend 
and a distinguished professional brother. It is 
fitting this morning, in this place, the scene of his 
labors, and at this exercise, which owes so 
much of its character to him, that we should pause 
for a moment from our busy routine and think of 
him. 

The professional accomplishments of Tracy Burr 
Mallory will presently be duly recorded, no doubt, 
in resolutions passed in various official places. They 
are too numerous to be enumerated even briefly 
on this occasion. 

Let us rather think today of our friend himself as 
we knew him, what he meant to us. I can remember 
him as a medical student, on the medical wards of 
this hospital. That was in 1921. My chief recollec- 
tion of him as of that time is of his sincerity of pur- 
pose and his intellectual honesty, his genuine scien- 
tific curiosity. He had begun to show the very 
healthy skepticism that I believe was one of his 
striking characteristics. 

I recall his coming to see me with his wife at 
Woods Hole in the summer of 1925. This was when 
we were trying to persuade him to be the successor 
of his father’s collaborator, Dr. James Homer 
Wright. He thought the proposition through with 
characteristic thoroughness, but finally having ac- 
cepted, he gave everything he had to the job with 


the utmost loyalty until his death. Faced with 
facilities that ever became more inadequate, and 
with a steadily increasing volume of departmental 
work, he maintained always his whimsical good 
humor and patience. His office door always stood 
open, and a smiling welcome there was for anyone 
dropping in, and wise counsel on whatever problem 
was presented. I used frequently to intrude on him, 
as did many others. Never did he say he was too 
busy, but always had time to listen and to dis- 
cuss. Innumerable hospital and university burdens 
he bore unhurriedly and with equanimity. He went 
to war and did a magnificent job. He returned home 
and picked up his permanent job again without any 
fuss, and carried on again in his unhurried but effec- 
tive manner. He saw nearly every department but 
his own get improved quarters and equipment, but 
never did he show annoyance or bitterness on that 
account. 

These clinicopathological conferences now take 
the form he set. The Cabots, Richard and Hugh, 
who started them, discussed all the cases them- 
selves. Tracy Mallory broadened the base, giving 
opportunity for most of the clinical staff to partici- 
pate in rotation, and, I believe, greatly enhanced 
their scientific value thereby. 

For all these and many other things we are grate- 
ful to Tracy. 

Let us stand now for a minute in silence in memory 
of him. 


* * * 


And now, as he would have wished, carry on with 
the job. 


CASE 37481 
PRESENTATION OF CASE 


A fifty-five-year-old woman was brought to the 
hospital because of the sudden development of 
inability to speak and paralysis of the right arm 
and leg. 

The history was necessarily limited because of the 
patient’s inability to express herself. It was learned 
from a companion that the patient had enjoyed 
good health, had been regularly employed and was 
having her summer vacation. On the day prior to 
admission 8H@ had complained of headache and 
“chilly feelings” during the morning; by afternoon 
the headache had subsided. She ate dinner that 
evening and later played a game of cards. The fol- 
*Deceased. 


lowing morning she seemed well until 10:00 a.m., 
when she was found lying on her bed, partially 
dressed, unable to speak or to move her right arm 
and leg. She was conscious and appeared to hear 
and understand what was said. A physician who 
was called reached her bedside in time to witness 
a generalized convulsion. A grain of sodium pheno- 
barbital was administered and arrangements for 
entry to the hospital were made immediately. 

Two to three months previously she had begun 
“to stutter occasionally.” There had been no speech 
impediment before that time, and the exact nature 
of this difficulty could not be ascertained. Previous 
headaches and other neurologic symptoms were 
not known to have occurred, nor was there a record 
of hypertension or vascular disease in any form. 
For years she had been intolerant of cold weather 
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and had gained weight easily. The uterus had been 
removed because of a “benign tumor” many years 
previously. 

Physical examination revealed a moderately obese, 
right-handed woman who spoke incoherently. There 
was a slight degree of cyanosis of the lips. Respira- 
tions were Cheyne-Stokes in type at first but soon 
became regular. The heart and lungs were normal 
except for a Grade I to II systolic murmur heard 
in the pulmonic area. In addition to an obvious 
aphasia there was a marked right hemiparesis; the 
lower part of the face was weak, no voluntary move- 
ment was observed in the right arm and movements 
of the right leg were feeble. All the tendon reflexes 
were present, those on the right side being slightly 
more active than the left; the right plantar reflex was 
extensor, whereas the left was flexor. The optic 
fundi were not remarkable. Movement in all four 
quadrants of the visual fields attracted her atten- 
tion. The pupils were equal and reacted normally; 
the eyes were well centered, but ocular movements 
could not be tested fully. There was slight stiffness 
of the neck on forward bending. She was incontinent 
of feces. 

The temperature was 99°F, and the pulse 80. 
The blood pressure was 170 systolic, 85 diastolic. 

The white-cell count was 16,200 with 65 per cent 
neutrophils. The hemoglobin was 14.2 gm. The 
urine had a specit:- gravity of 1.012 and gave a + 
albumin reaction. The cerebrospinal fluid had a 
pressure equivalent to 210 mm. of water, was faintly 
xanthochromic and contained 76 mg. of protein 
per 100 cc. There were a few crenated red cells in 
the fluid; the Wassermann reaction was negative. 
X-ray films of the skull revealed a slight degree of 
hyperostosis of the inner table of the frontal bones. 
The pineal body was faintly calcified and could be 
seen only in lateral views, in its normal location. 
X-ray films of the chest showed slight hypertrophic 
changes in the thoracic spine, small cervical ribs 
bilaterally and several calcified scars in the hilar 
areas. 

During the first four hours in the hospital there 
was rapid recovery of voluntary movement in the 
right arm and leg and more adequate movement of 
the face. Some words were spoken clearly, but most 
were not. On the second hospital day a more careful 
analysis of her language performance disclosed a 
marked tendency toward perseveration, an inability 
to provide the correct name for some common 
objects and a failure to understand completely 
spoken commands. She could name the days of 
the week and the months of the year and could 
count. The visual fields were full on confrontation 
tests. She could now move the fingers of her right 
hand independently, although slight right hemi- 
paresis remained. There was no loss of sensory func- 
tion, including position sense, two-point discrimina- 
tion and simultaneous stimulation on both sides of 
the body. On the third hospital day the speech 
was improved, although attempts to speak rapidly 
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caused her performance to deteriorate. She still 
spoke slowly and deliberately. By the seventh day 
only minimal weakness of the right arm and leg 
remained and speech was almost normal. The right 
plantar reflex was still extensor and the tendon 
reflexes were more active on the right side. 

With the rapid improvement the patient was en- 
couraged to get up and walk about her room. On 
the seventh day, while preparing to go out for a 
walk, she was observed by a nurse to lean heavily 
against a dressing table and to slide to the floor. 
She did not injure herself. Thereafter she seemed 
fairly well and made no complaints. At 6:00 a.m. 
on the following morning she vomited and was ex- 
ceedingly difficult to arouse. The blood pressure 
was 190 systolic, 60 diastolic, and respirations were 
again of the Cheyne-Stokes type. She moved the 
left arm and leg occasionally but not the right limbs. 
The optic fundi were unchanged. The pupils were 
equal; they reacted normally but fluctuated in size 
from 2to5 mm. There were slight side-to-side move- 
ments of the eyeballs. The right arm and leg were 
flaccid and the reflexes as before. The neck was 
moderately stiff. The cerebrospinal-fluid pressure 
was now equivalent to 500 mm. of water and the 
fluid was grossly bloody. It contained 23,100 red 
cells, 5050 neutrophils and 500 lymphocytes per 
cu. mm. On other lumbar punctures made on the 
ninth and tenth days the pressures were equivalent 
to 450 and 270 mm. of water and fewer red cells. 

The state of consciousness did not improve. She 
remained semicomatose, moaning or moving slightly 
only on painful stimulation. Occasional movements 
of the right arm and leg were noted. Coma was 
deeper and the plantar reflexes were extensor bi- 
laterally on the tenth day. The blood pressure at 
this time was 200 systolic, 90 diastolic. The pulse 
was 160 and the respirations slowed to 10 per minute 
and became more irregular. The patient died ten 
days after the onset of the neurologic symptoms. 


DirFERENTIAL DIAGNosIS 


Dr. Cuarues S. Kusix*: Because of the sudden 
onset of the hemiplegia and aphasia, this almost 
from the very beginning had the appearance of a 
vascular lesion and, because of the headaches, of 
hemorrhage in particular. Later on, the diagnosis 
of hemorrhage was confirmed by the lumbar punc- 
ture. Knowing that, one only has to consider the 
nontraumatic causes of bleeding into the spinal 
fluid, commonly spoken of as spontaneous sub- 
arachnoid hemorrhage, although the bleeding in 
these cases takes place into the subarachnoid space 
or ventricle. By far the most common cause of such 
bleeding into the spinal fluid is an aneurysm of one 
of the main cerebral arteries — internal carotid, 
anterior cerebral, middle cerebral and occasionally 
the basilar or vertebral arteries. These aneurysms 
are small and, with rare exceptions, do not cause 


*Consulting neuropathologist (formerly, neuropathologist and chief, 
Department of Neurology), Massachusetts General Hospital. 
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symptoms before they begin to bleed. In most cases 
the clinical picture is very characteristic. Outstand- 
ing features, which occur almost without exception, 
are extremely severe headache, rigidity of the neck 
and bloody spinal fluid under increased pressure. 
Loss of consciousness may or may not occur. In 
the majority of cases there are no focal signs, par- 
ticularly at the onset. Because the clinical picture 
is so characteristic the diagnosis is usually made even 
before the spinal fluid is examined. The spinal fluid 
is usually bloody from the beginning or shortly 
thereafter, but once in a great while the initial 
bleeding may be into the substance of the brain 
itself without any subarachnoid hemorrhage. We 
have had two or three such cases, in one of which 
a large cerebral hemorrhage was evacuated at opera- 
tion. One can understand why a hemorrhage into 
the brain might occur from an aneurysm of the 
middle cerebral artery in the sylvian fissure, where 
it is closed in more or less completely by brain tissue 
and where it may actually form a small depression 
in the surface of the brain. In such a case rupture 
might take place directly into the brain. 

But there are some features that do not fit in 
too well with the diagnosis. The white-cell count 
in the spinal fluid was much higher than it is in most 
cases. There is usually slight to moderate elevation 
of the white cells, not often more than a few hun- 
dred per cubic millimeter. I have never seen a count 
of 5000. A more important point is that in the fatal 
cases there is more blood in the spinal fluid than 
was present in this case, and one would have ex- 
pected the fluid to become more bloody subse- 
quently, not less bloody, as in this case. The im- 
provement that took place after the patient was 
admitted would fit in with that condition, and the 
focal signs indicating a lesion involving the motor 
cortex, corticospinal tracts and speech areas would 
be consistent with hemorrhage into the substance 
of the brain from an aneurysm of the middle cere- 
bral artery. 

The possibility of an intracerebral hemorrhage 
of the type that occurs in hypertension also has to 
be considered. The most common site of such a 
lesion is the region of the lenticular nucleus and 
internal capsule, but it may occur in almost any 
part of the brain. The course is almost invariably 
steadily downhill. I do not recall any case with 
such marked improvement as that which took place 
initially in the case under discussion. Then, one 
may ask whether this patient had hypertension. 
I think it is doubtful — first, because the diastolic 
pressure was not high, and, secondly, because there 
was no mention of cardiac enlargement, either 
clinically or by x-ray examination. It is quite pos- 
sible that the moderate elevation of the blood pres- 
sure that was observed may have occurred as the 
result of increased intracranial pressure. I believe 
that cerebral hemorrhage can be ruled out. 

Because of the high white-cell count in the cere- 
brospinal fluid, I mention the possibility of subacute 
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bacterial endocarditis with bleeding from a mycotic 
aneurysm. In subacute bacterial endocarditis there 
may also be a mild meningitis, although the cell 
count is usually lower than that recorded here. How- 
ever, there was nothing in the clinical manifestations 
that was at all suggestive of an endocarditis, and I 
believe that can be ruled out. 

Another condition that may give rise to sub- 
arachnoid hemorrhage is a vascular anomaly, usually 
an arteriovenous angioma. There were some fea- 
tures about this case that favor that diagnosis. 
The abnormal blood vessels of these lesions are 
both superficial and deep, so that bleeding into the 
substance of the brain, without subarachnoid 
hemorrhage, is more likely to take place than with 
the small saccular or ‘‘congenital” aneurysm. Such 
a lesion might also explain the stuttering that this 
patient had for two or three months before the 
onset of the hemiplegia. It was impossible to get 
much information about that, but it was definitely 
stated that the disorder of speech was something 
the patient did not always have. Since it was a new 
development, it has to be taken into consideration, 
and in the light of subsequent developments it may 
very well have been an aphasic disorder. With 
these lesions convulsive seizures are common, but 
that does not help in the differential diagnosis be- 
cause bleeding from any source in the locality that 
was apparently involved might have resulted in 
convulsive seizures. ‘The comparatively small 
amount of blood in the spinal fluid, in a fatal case, 
might also favor such a diagnosis, and so would the 
xanthochromia of the spinal fluid, which was ob- 
served at the first lumbar puncture. It is unlikely 
that xanthochromia would take place in one day, 
but it might be explained by arteriovenous angioma 
that had been present for a long time. 

To begin with, I favored the diagnosis of aneurysm 
with bleeding into the substance of the brain, but 
after further consideration of arguments, pro and 
con, I am inclined to think that an arteriovenous 
angioma is a more likely possibility. 

Dr. Maurice Fremont-SmitH: How high a 
white-cell count will be found in the fluid just from 
blood alone? 

Dr. Raymonp D. Apams: When blood is spilled 
into the spinal fluid one usually finds about one 
white cell for every few thousand red cells accord- 
ing to the red-cell—-white-cell ratio in the blood. 
Since the blood is an irritant, within 24 to 48 hours 
there will be disproportionately high numbers of 
white cells — it may be as high as a few hundred, 
a mixture of polymorphonuclear leukocytes and 
lymphocytes. Of course, in counting fluids like 
this there is a great likelihood of error — as when 
the spinal fluid is not shaken well or when the 
decimal point is put in the wrong place. 

Dr. James B. Ayer: That is true. It also depends 
on the speed with which it is done — whether or 
not there is clot in the spinal fluid. The only com- 
ment I have to make is that this case is so charac- 
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teristic of a middle-cerebral-artery aneurysm that 
I wonder why you gave it to Dr. Kubik to discuss. 


CuricaL D1acnosis 


Ruptured congenital aneurysm with subarachnoid 
hemorrhage. 


Dr. Kusik’s D1acNnosis 
Arteriovenous angioma. 
ANATOMICAL DIAGNOsIS 


Glioblastoma multiforme with hemorrhage into 
lateral ventricle. 


PaTHOLoGIcAL Discussion 


Dr. Benjamin CasTLeMAN: The important find- 
ings at autopsy were all in the brain, and I shall ask 
Dr. Adams to present them. 

Dr. Apams: The dominant features of this patho- 
logic process were as follows: The surfaces of the 
brain were very flat and the subarachnoid space 
over the cerebral hemisphere was obliterated. The 
left cerebral hemisphere was somewhat wider in its 
midportion than the right one and there was a 
bulge on its medial surface. No subarachnoid 
hemorrhage over the surface of the brain could be 
seen, and at the time of autopsy some skepticism 
was voiced as to whethér there had been a sub- 
arachnoid hemorrhage at any time. A definite 
left-cerebellar pressure cone was observed — and 
also a grooving of both hippocampal gyri by the 
tentorium, left more than right. The cerebral vessels 
were entirely free of atherosclerosis and no aneu- 
rysms were seen arising from them. On horizontal 
section there was a_grayish-red, soft, friable 
mass in the body of the corpus callosum that ex- 
tended almost to the genu anteriorly and well back 
toward the splenium posteriorly. It was of the mag- 
nitude of 2 to 3 cm. in this dimension. Lateral to 
this mass and extending into the central white 
matter of the posterior part of ‘the left frontal lobe 
was a clot of dark-red blood about 3 by 4 cm. 
in horizontal diameter. The hemorrhage had ex- 
tended into the roof of the left lateral ventricle, and 
a considerable amount of blood must have entered 
the ventricle because the prosector was able to 
aspirate more than 30 cc. at the time the brain 
was removed. The mass separated the lateral 
ventricles and must have deformed them to some 
degree. 

This mass, on microscopical examination, proved 
to be a moderately cellular glioblastoma multiforme. 
Some of the cells could be identified as fibrous 
astrocytes; many others could not be identified 
but were probably undifferentiated glial cells. 
There were mononuclear and multinuclear giant 
cells, but mitoses were rare. The tumor was quite 
vascular in places; in some of the vessels there were 
thrombi of fibrin, and around some of them fresh 
red corpuscles had extravasated. Vascular prolifera- 
tion, — that is to say, proliferation of adventitia 
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and endothelial cells of blood vessels, — was seen in 
two parts of the tumor. There was also necrosis 
and pseudopalisading of tumor cells. All these 
microscopic changes will be recognized as the charac- 
teristic features of glioblastoma. 

The hemiplegia and aphasia were very likely 
related to the extension of the tumor and to the 
hemorrhage into the left cerebral hemisphere. It 
was pretty clear that the hemorrhage had arisen in a 
vascular part of the tumor and probably extended 
beyond the border of the tumor. The terminal coma 
was probably due to the ventricular hemorrhage, and 
death was probably due to ventricular hemorrhage 
and cerebellar pressure cone. It is hard to explain the 
stuttering, for we know so little about it. Certainly 
the tumor of the corpus callosum extending some- 
what into the white matter in the frontal lobe may 
have produced seizures or may have disturbed brain 
function in some way as early as two or three months 
before death. The symptoms that brought the 
patient into the hospital,— the hemiplegia and 
the aphasic disorder, — may have been caused by a 
focal convulsion rather than hemorrhage; all the 
hemorrhage that we observed appeared to be very 
recent, perhaps only a few hours old, and there was 
no older hemorrhage in the tumor or around it. 
The rapid recovery from hemiplegia after a con- 
vulsion may be an example of a rapidly receding 
postepileptic hemiplegia. 

Dr. Kubik often teaches, and I entirely agree with 
him, that apoplexy is seldom the initial symptom 
of a brain tumor. It is not uncommon to see hemor- 
rhage in glioblastoma where no apoplexy seems to 
have occurred during life, and a rapid accession 
of neurologic symptoms may occur in a case of 
glioblastoma where no hemorrhage is found at 
autopsy. Yet there are exceptional cases in which 
it appears that the first important neurologic event 
is related to hemorrhage into the tumor. I have 
seen apoplexy two or three times with glioblastoma 
multiforme and twice with medulloblastoma of the 
cerebellum — and, of course, with the vascular 
anomalies that Dr. Kubik chose as his diagnosis 
it is very common. Globus* has written on the sub- 
ject of paralysis as a manifestation of brain tumor. 

Dr. Kusik: I had originally thought of mention- 
ing tumor as a rare cause of subarachnoid hemor- 
rhage but decided to omit it entirely, since there 
had been no previous symptoms of tumor. 

*Globus, J. H., and Sapirstein, M. Massive hemorrhage into brain 


tumor: its significance and probable relationship to rapidly fatal termina- 


tion and antecedent trauma, J. 4. M. A. 120:348-352, 1942. 


CASE 37482 
PRESENTATION OF CASE 


A forty-one-year-old woman was admitted to the 
hospital because of weight loss and intermittent 
fatigue. 

Six months prior to admission the patient de- 
veloped malaise and an unproductive cough. These 
were variable from day to day, and she was thought 
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to have “flu.” In spite of a fairly good appetite 
there was a slow but steady weight loss. Three and 
a half months before admission she coughed up a 
little bright-red blood for the first and only time 
and the temperature was 102°F. An x-ray film of 
the chest showed the lungs to be cloudy, and her 
physician noted heart murmurs. Two months prior 
to admission she was in bed for one week because 
of a temperature of 102°F. After this she felt less 
fatigued for a short time, but the feeling soon re- 
turned. One and a half months before admission 
there was a single episode of mild epistaxis. The 
physical signs were apparently unchanged at a 
check-up one month before admission, but four 
days before she entered the hospital her physician 
noted anemia, a change in the heart murmurs and 
a few red spots on the conjunctivas. On several 
occasions during this illness she had had pain and 
swelling of the ankles without redness or heat. 

There was a total weight loss of 40 pounds from 
a pre-illness weight of 140 pounds. There was no 
history of rheumatic fever; she had passed an in- 
surance examination 14 years previously. 

On physical examination there were a few small 
red spots on the conjunctivas. There were signs 
of fluid in the left chest to the level of the tenth 
thoracic vertebra and there were moist rales at 
both bases. The heart was slightly enlarged to the 
left and there was a Grade IV, rough systolic mur- 
mur and thrill maximal at the apex and trans- 
mitted to the lung bases and a Grade I apical 
diastolic rumble and protodiastolic gallop along the 
left sternal border. The pulmonary second sound 
was greater than the aortic. A nontender liver was 
palpable 3 cm. below the costal margin. The spleen 
could not be felt. There was no calf tenderness or 
peripheral edema. Two foci of tiny linear hemor- 
rhages were noted in the right fundus. 

The temperature was 101.2°F., the pulse 120 and 
the respirations 24. The blood pressure was 85 
systolic, 55 diastolic. 

The urine had a specific gravity of 1.015, a pH 
of 6 and + albumin; smears and cultures were 
negative. Examination of the blood showed a 
white-cell count of 13,250, with 84 per cent neutro- 
phils, a hemoglobin of 8.2 gm. and a hematocrit of 
31 per cent. The sedimentation rate was 1.1 mm. 
per minute. Blood cultures obtained on the day 
of admission and on the fifth day grew anaerobic 
streptococci. Numerous other blood cultures were 
negative, although a number of these showed gram- 
positive cocci on smear. The antistreptolysin titer 
was 317. A tuberculin test was positive in dilution 
of 1:100. An electrocardiogram showed a sinus 
tachycardia of 120 with no other abnormal findings. 
A roentgenogram of the chest demonstrated prom- 
inent vascular markings and a small amount of 
fluid in the left pleural cavity. The heart was nor- 
mal in size transversely, but there was questionable 
enlargement of the left auricle. An x-ray film of the 
teeth showed several abscesses. 


Nov. 29, 1951 


The isolated streptococci were found to be in- 
hibited by 0.5 units of penicillin; on the ninth hos- 
pital day therapy with 2,000,000 units per day was 
begun and an adequate blood penicillin level was 
maintained. On this therapy the temperature 
dropped from 102 to 99.8 to 100°F. and the patient 
improved subjectively. The pulse rate remained 
at about 120. Thirty cc. of fluid removed from the 
left pleural cavity on the eighth day contained 100 
white cells per cubic mm., of which 80 per cent were 
neutrophils. Smear of this showed gram-positive 
diplococci and a culture grew B. subtilis. On the 
eighteenth and nineteenth days the patient received 
500 cc. of blood with a rise in the hemoglobin level 
from 9 to 13 gm. On the nineteenth day she de- 
veloped orthopnea, and examination revealed bi- 
lateral basal rales, moderately engorged, non- 
pulsating neck veins and, in addition to the mur- 
murs previously heard, a Grade II, rough diastolic 
murmur heard best in the fifth intercostal space 
next to the sternal border and not heard higher up. 
The temperature was 100°F. and the pulse 120. 
Digitalization resulted in considerable subjective 
relief with only slight improvement in the objective 
findings. On the twenty-seventh day the patient 
complained of a “tightness” across the upper chest 
that she stated had been present for about one week. 
An electrocardiogram showed the Q, R, S and T 
waves to be lower in all leads than in the previous 
tracing. In the days that followed she had episodes 
of nausea, vomiting and dyspnea. The temperature 
remained at 100°F. and the pulse in the neighbor- 
hood of 120. The physical findings remained essen- 
tially unchanged. She died quietly on the thirty- 
fifth day. 


DIFFERENTIAL DIAGNOSIS 


Dr. THomas Paine*: We have, then, a woman 
who died in the prime of her life from a wasting 
disease that ran its course in about seven months. 

Initially there was malaise and cough, then 
weight loss, fever and a slight hemoptysis. These 
are, of course, the symptoms and signs of tuber- 
culosis — at least until another cause can be demon- 
strated. At this time she was found to have “cloudy” 
lungs and heart murmurs. Later in the illness there 
developed anemia, a change in the heart murmurs, 
red spots on the conjunctivas and a considerable 
weight loss. The physical findings of importance 
were evidence of a wasting disease, fever, a heart 
enlarged to the left with signs suggesting mitral 
regurgitation and stenosis, signs of cardiac decom- 
pensation with left pleural effusion, rales at both 
lung bases, a slightly enlarged liver and what were 
apparently petechiae on the conjunctivas and in 
the right fundus. 

May I see the x-ray films? 

Dr. JosepH Haneun: The films of the chest 
extend over a four-week period, and some change 


*Assistant physician, Massachusetts Genera! Hospital. 
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is noted over this course of time. The heart is cer- 
tainly not enlarged in transverse diameter; left- 
auricular enlargement is possible and is suggested 
by this bulge posteriorly. Of interest are the rather 
prominent lung roots bilaterally with a sort of 
nodular outline suggesting lymphadenopathy. The 
lung parenchyma shows prominent linear markings 
and a generalized granular texture. Fluid is present 
at the base in only a small amount at the first ex- 
amination and is slightly increased four days later. 
Noted in the later films and somewhat suggested 
by the first films is an area of partial collapse of the 
basal segment of the left lower lobe. There appears 
to be some atelectatic and pneumonitic change at 
the right base as well. Between the first films and 
those taken about two weeks later there is partial 
clearing of the process in the lung, but at no time 
have the changes totally disappeared. At all times 
there is persistence of what appears to be hilar 
adenopathy. Films of the abdomen made after the 
barium swallow show the stomach to be displaced 
toward the left by what is apparently a large liver. 
The films of the teeth show multiple periapical 
abscesses. 

Dr. Paine: The history and physical findings, 
in conjunction with two positive blood cultures for 
anaerobic streptococci, mean subacute bacterial 
endocarditis. Two questions now arise: On what 
heart condition was the subacute bacterial endo- 
carditis superimposed, and what led to the patient’s 
death? Subacute bacterial endocarditis superim- 
poses itself on hearts suffering from the unphysio- 
logic hazards of congenital defects or on valves in- 
jured by rheumatic disease, syphilis or calcareous 
deposits. There was no evidence of syphilitic disease 
or arteriosclerosis, and I do not know how to rule 
out a congenital defect in this patient, so that leaves 
rheumatic heart disease, which seems most sensible, 
anyway. 

There was no evidence of pre-existing rheumatic 
heart disease, although the passing of an insurance 
examination fourteen years previously certainly 
does not rule it out. On admission she had the 
murmurs and signs of mitral valvular disease, and 
someone wondered about the possibility of active 
rheumatic fever because an antistreptolysin titer 
was obtained. The result of this single test was not 
helpful; a rise in antistreptolysin titer might have 
been usetul in implicating a recent, possibly activat- 
ing, hemolytic streptococcal infection. 

There is no way to implicate active rheumatic 
myocarditis on the basis of the laboratory findings 
given here, since these are also the findings in 
subacute bacterial endocarditis. The initial elec- 
trocardiogram was reported to show only sinus 
tachycardia; there was no mention of prolongation 
of the PR interval. She did have pain and swelling 
of the ankles on several occasions during the illness, 
which could indicate some activation of a rheumatic 
process but could also indicate right-sided heart 
failure. 
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Now, what happened to her during the subse- 
quent course of her illness? The sensitivity of the 
infecting organism to penicillin was determined 
and she was given an amount of penicillin that 
should have been adequate to eradicate the infec- 
tion, provided it could find its way to the organisms. 
But the fact is that the treatment was not a success 
from the patient’s point of view. It would have 
been important to know whether or not this or- 
ganism was an enterococcus. The majority of 
cases of subacute bacterial endocarditis are due to 
the so-called Streptococcus viridans. This organism 
is relatively penicillin sensitive and usually responds 
to penicillin therapy alone. The enterococcus, 
however, is relatively penicillin resistant, and the 
best type of therapy for subacute bacterial endo- 
carditis caused by it seems to be a combination of 
penicillin and streptomycin. Unfortunately, we do 
not know whether this organism was or was not an 
enterococcus. The penicillin sensitivity in this 
case does not help in the differentiation, as it could 
be either a more sensitive enterococcus or a more 
resistant Streptococcus viridans. The patient did 
show a drop in fever at the beginning of penicillin 
treatment alone, which suggests that the drug was 
having an antibacterial effect. 

On the day before penicillin therapy was begun, 
pleural fluid was obtained that showed polymor- 
phonuclear leukocytes and gram-positive diplo- 
cocci. This may indicate that organisms were also 
growing on the right side of the heart and that 
organisms reached the pleura by means of a septic 
embolus to the lungs, although this is unusual in 
subacute bacterial endocarditis. 

After transfusions were given she developed in- 
creasing signs of right-sided heart failure and a new 
heart murmur. This murmur,—JI suppose that 
it was on the left side of the sternum, although this 
is not stated, -— could be that of aortic regurgita- 
tion or tricuspid stenosis. Perhaps the fifth inter- 
space is too far down for an aortic murmur, so this 
may represent tricuspid-valve difficulty, and per- 
haps there were organisms growing there, in view 
of the pleural-fluid findings already mentioned. 

The patient continued to run a slight fever and to 
have a considerable tachycardia. Then there was 
tightness across the upper chest along with changes 
in the electrocardiogram. There were several 
episodes of nausea and vomiting, probably the re- 
sult of cardiac failure in relation to the gastro- 
intestinal tract. Then she died quietly, after about 
seven months of illness and after about twenty-six 
days of penicillin treatment. The presence of low- 
grade fever throughout the period of treatment is 
something seen in many patients with subacute 
bacterial endocarditis who have been successfully 
treated with penicillin, so it does not necessarily 
represent a sign of continued bacterial activity. 

Before the days of penicillin, death from subacute 
bacterial endocarditis was often the result of em- 
bolism from the infected valves. But now deaths 
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from embolism have become uncommon, possibly 
because local growth and extension of the bacterial 
vegetation is halted by penicillin, allowing more 
healing and better fixation of the vegetation so 
that parts of it are not so easily dislodged. Imme- 
diate deaths, during penicillin treatment of subacute 
bacterial endocarditis, have also commonly been 
due to congestive failure, but then the congestive 
failure seems related to valvular defects rather than 
to the myocarditis seen in the acute stage. Of course, 
both factors, myocarditis and valvular defect, may 
be so “ganged up” on the heart that it would be 
impossible to assign a more important role to one 
than to the other. One point is certain, however: 
the longer the treatment is delayed the poorer is the 
prognosis in subacute bacterial endocarditis. 

Possibly the subacute bacterial endocarditis was 
controlled in this patient and she died of an over- 
whelming rheumatic myocarditis, although there 
is no clinical proof of this. Rheumatic fever could 
cause such changes as were observed in the lungs — 
and possibly pericarditis to account for the feeling 
of tightness across the chest. This symptom could 
also have been a result of small septic emboli to 
the coronary arteries, with myocardial infarction. 

My diagnoses, therefore, are healing subacute 
bacterial endocarditis, superimposed on rheumatic 
damaged mitral and tricuspid valves; myocarditis, 
either of the sort related to subacute bacterial endo- 
carditis or of a rheumatic nature, or both; cardiac 
decompensation, with pulmonary and hepatic con- 
gestion; and pulmonary infarcts, secondary to the 
subacute bacterial endocarditis of the tricuspid 
valve. 

Dr. Epwarp F. Bianp: Dr. Paine, would you 
comment on whether or not the treatment should 
have been more vigorous? After all, 2,000,000 units 
of penicillin is now considered fairly minimal. The 
temperature chart is of some interest; this patient 
was never afebrile at any time, had a tachycardia 
of 120 and obviously was not getting well. 

Dr. Wituiam S. Crark: She was also receiving 
benamid. 

Dr. Paine: This chart does demonstrate con- 
siderable fall in fever at the time of administration 
of penicillin treatment, although it remained around 
100°F. except for an occasional spike above that. 
If the organism was really sensitive to 0.5 units of 
penicillin in vitro, then the chances are that 2,000,000 
units a day would be sufficient to take care of the 
infection. Certainly many patients with subacute 
bacterial endocarditis do have a low-grade fever 
(temperature up to 100°F.) during the penicillin 
treatment that disappears when the penicillin is 
stopped. I think the tachycardia was related to 
underlying myocarditis, which these patients cer- 
tainly may have, either on the basis of small in- 
farcts to the myocardium or other factors that we 
do not know about or on the basis of rheumatic 
activity going on at the same time. 
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Dr. Bianp: A less important detail is the early 

blowing diastolic murmur along the left sternal 
border. 

Dr. Parne: It could fit in with aortic involvement. 

Dr. Paut D. Wurrte: I thought you inferred that 
the diastolic murmur may have been tricuspid. 

Dr. Paine: I thought it may have been — par- 
ticularly since there were organisms in the pleural 
fluid suggesting bacterial growth on the right side 
of the heart. 

Dr. Wuite: Do you think there were two or- 
ganisms? 

Dr. Paine: No; I do not know of any logic to 
bring in tuberculosis when there were several posi- 
tive blood cultures for the streptococcus. An en- 
terococcus, which may produce small abscesses in 
the myocardium, may have been responsible for 
the lung findings and possibly for the lymph- 
adenopathy. 

Dr. Wuire: You do not think there could have 
been both? 

Dr. Paine: I doubt it. 

Dr. Briann: You considered it to have been an 
enterococcus? 

Dr. Paine: I think it could have been that. It 
was described as an anaerobic streptococcus. 

Dr. Waite: A coronary embolism might explain 
some of the distress across the chest, but the elec- 
trocardiographic changes were not striking enough 
to support that possibility. 

Dr. F. Dennetre Apams: Would a ruptured 
valve explain this change in the murmur — and 
also the pain? 

Dr. Wuite: Usually a ruptured valve gives a 
much louder murmur. 

Dr. Bianp: We saw this patient in Cardiac Grand 
Rounds. We were very much interested in the 
physical signs because one of the murmurs, the loud 
systolic murmur, was quite close to the sternum. 

Dr. ALLAN Friepiicu: The apex was palpable 
very close to the sternum, so it was difficult to in- 
terpret the significance of the rather loud harsh 
systolic murmur located at the apex. We speculated 
on whether it could have been due to a ventricular 
septal defect with growth on the right-ventricular 
endocardium or possibly a rather extensive mitral 
lesion. The intensity of the murmur suggested the 
possibility of a ruptured chorda. 


CuinicaL DIAGNosEs 


?Rheumatic heart disease with mitral insuffi- 
ciency. 

Subacute bacterial endocarditis. 

Subacute myocarditis. 

?Diffuse glomerulonephritis. 

??Disseminated lupus erythematosus. 


Dr. Parine’s DIAGNOSES 


Subacute bacterial endocarditis, healing. 
Myocarditis, ?rheumatic, ?due to subacute bac- 
terial endocarditis. 
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Cardiac decompensation with pulmonary and 
hepatic congestion. 
Pulmonary infarcts. 


ANATOMICAL DIAGNOSES 


Endocarditis, subacute, bacterial (anaerobic strepto- 
coccus), with involvement of mitral valve and 
left auricle. 

Coronary embolus, septic, left anterior descending. 

Myocardial abscess, left ventricle. 

Rupture of chordae tendineae, anterior cusp of 
mitral valve. 

Cerebral aneurysm, mycotic, multiple, unruptured. 

Infarct of heart, kidney, spleen and cerebellum. 

Pulmonary edema. 

Hydrothorax and ascites. 


PaTHOLOGICAL Discussion 


Dr. BenyAMiIn CAsSTLEMAN: The heart was not 
enlarged and the mitral valve showed thin and long 
chordae tendineae without any evidence of any 
thickening to suggest previous disease of a rheumatic 
nature. On the anterior cusp there were granular 
yellowish vegetations that extended downward along 
a chorda tendineae that had ruptured. There were 
also a few vegetations on the posterior cusp and 
on the auricular endocardium, but microscopical 
sections showed no evidence of any underlying 
rheumatic infection, either in the left-auricle wall 
or in other sections of the myocardium. Thus we 
have here evidence of a bacterial endocarditis with 
rupture of the anterior cusp of the mitral valve but 
without any underlying disease. The wall of the 
left ventricle was soft and mottled and on section 
seemed to be infarcted. In this photograph of the 
surface of the heart you can see the cut end of the 
descending branch of the left coronary, which is 
perfectly patent (just to the left of the vertical 
arrow), and here just under the vertical arrow you 
see an embolus protruding from the vessel (Fig. 1). 
Surrounding this vessel with the embolus is an ab- 
scess (horizontal arrow) produced by rupture of a 
mycotic aneurysm of this vessel. A section of the 
wall was partially replaced by necrotic tissue with 
a polymorphonuclear infiltration. 

Dr. Wuite: How old a process is this? 

Dr. CastLeMan: I do not know how long this 
embolus has been there, but I suppose it occurred 
eight days before death, when the patient com- 
plained of chest tightness. A section of the valve 
through the endocardium was packed with strepto- 
cocci and a culture of the abscess showed anaerobic 
streptococci. There were emboli to the kidney and 
spleen, producing infarcts in those organs. There 
were also about 4 or 5 mycotic aneurysms in the 
brain, one or two of which had apparently leaked, 
because there was some old blood around them but 
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none had ruptured. We are quite sure that the 
disease had been going on for probably six months, 
and there is certainly good evidence at autopsy 
that the patient was not at all responsive to the 
antibiotics. We found myriads of organisms in the 
vegetations. There was no disease of any other valve 
and no congenital anomaly. The lungs showed a 
fair amount of edema but no infarcts. 

Dr. Buianp: Dr. Paine, is it not true that the 
enterococcus must always be treated very vigor- 
ously? 

Dr. Parne: Yes; that is why we should find out 
if an organism is an enterococcus. There is no ex- 


Ficure 1. 


cuse for not knowing that the organism is an entero- 
coccus when one starts treatment for subacute 
bacterial endocarditis. 

A Puysician: It was not a heat-resistant or- 
ganism. 

Dr. Patne: Unfortunately, there was another 
case in which an enterococcus was not reported be- 
cause of a defect in the way the heat treatment was 
set up; hence we cannot rely on that one deter- 
mination. 

Dr. Wuite: The patient’s teeth were a possible 
source. 

Dr. Buanp: Is it very difficult to spot the entero- 
coccus bacteriologically? 

Dr. Paine: It is not absolutely clear cut, but 
most strains of enterococci are heat resistant and 
will grow in high concentrations of salt and at pH’s 
that ordinary streptococci will not grow in, so ac- 
tually in most cases it is not difficult to pin down. 
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SENSITIVITY OF BACTERIA TO 
ANTIBIOTICS 
be ef- 


fective in the treatment of infections primarily, 


ANTIMICROBIAL agents are presumed t 


if not entirely, because of their direct action on the 
infecting organisms, by either destroying them or 
preventing their multiplication until immunity 
develops. The susceptibility to this lethal or inhibit- 
ing action of antimicrobial agents varies with the 
agents and with the micro-organism. For purposes 
of quantitation and comparison, the degree of this 
susceptibility, which is generally referred to as the 
“sensitivity” of the strain, is expressed in terms of 
the minimum concentration of the chemical or 
antibiotic that is required to obtain the desired 


result. Obviously, such tests are limited to micro- 
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organisms that can be cultivated in the test tube. 


The effectiveness of antibiotics against viral and 
rickettsial diseases must be tested by their pre- 
ventive or curative effects in experimental or spon- 
taneous infections. 

There are many factors that may influence the 
results of the in-vitro tests for sensitivity — that 
is, that may affect the value assigned to the sensi- 
tivity of an organism to any given agent at the 
conclusion of the test. These factors may include 
the type and composition of the culture medium 
(for example, the presence and concentration of 
salt, glucose and serum or blood), the pH of the 
medium, the number of organisms inoculated, the 
presence or development of factors within the 
medium that may specifically inactivate the anti- 
biotic (for example, penicillinase), the length of 
the period of incubation and many others. Further- 
more, the choice of the end-point for the test, 
whether one insists on complete sterilization of the 
culture or on some arbitrary amount or degree of 
inhibition of growth, —- may also markedly affect 
the answer that the test gives. Any of these factors, 
in turn, may influence the result of the same type 
of test differently, depending on the combination of 
organism and antibiotic that is being tested. Finally, 
in the case of some antibiotics, notably aureomycin, 
the rapid rate of deterioration of the antibiotic 
during the course of the incubation may give an 
entirely erroneous impression of its relative effec- 
tiveness as compared with other antibiotics that 
are not similarly influenced by the conditions of 
the test, and this impression may be entirely con- 
trary to the results actually observed in the thera- 
peutic effects in patients.* 

The use of tests for sensitivity of bacteria as 
clinical guides for the selection of chemotherapeutic 
agents is based on the assumption that the effective- 
ness of these agents in therapy of an infectious dis- 
ease parallels the results of the in-vitro tests with 
the causative organism of the infection. In other 
words, it is assumed that if the organism is killed 
by concentrations of the antibiotic that are attain- 
able in the body the infection is one that should 

*In this connection, it is of interest that some of the antibiotic disks or 
tablets presently being supplied commercially to laboratories for the rough 
estimation of sensitivity of bacteria contain smaller amounts of aureomycin 


than of other antibiotics, thus tending to exaggerate this impression still 
further. 
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yield to therapy with that antibiotic. Unfortunately, 
the concentrations of the antibiotic that are present 
at the site where the organism is multiplying can- 
not readily be measured in most cases. This, of 
course, will vary considerably with the dosage 
regimen, as well as with the route of administra- 
tion and with the manner in which the particular 
antibiotic is absorbed, distributed and excreted in 
the body. Moreover, the number and concentration 
of organisms present at the site of infection and the 
constituents of the environment for the growth of 
the organism in vivo may have little or no relation 
to the corresponding features of the in-vitro tests. 

How widely divergent in-vitro test results can be 
has been strikingly brought out in a recent paper 
from the Thorndike Memorial Laboratory.! Even 
with tests set up simultaneously, using the same 
media and the same antibiotic solutions, wide 
ranges of values were obtained for the minimum 
inhibiting concentration of any one antibiotic for 
any given organism, depending on the method used. 
Discrepencies in the results were least frequent 
with penicillin; even with this agent, however, 
although one organism showed as little as a 16- 
fold difference between the maximum and minimum 
values obtained by different tests, another organism 
yielded values that varied 1024-fold. The greatest 
discrepancies, as might be expected, were noted in 
the tests with aureomycin. Among seven organisms 
tested, the differences between the maximum and 
minimum values that could be assigned to the 
sensitivity of any one strain varied from 128-fold 
to 2048-fold, depending on the tests used and on 
their interpretation. Such divergent results must 
be extremely confusing to clinicians, many of whom 
may be willing and anxious to place complete re- 
liance and perhaps responsibility on the laboratory 
for the choice of an antibiotic in the treatment of 
infections. 

It is possible to limit these discrepancies to some 
extent by adopting a standard procedure. With 
most of the common methods, when the materials 
and other details of the method and the interpreta- 
tion of the tests are standardized it is possible to 
obtain results in which there is only a 4-fold differ- 
ence between the maximum and minimum values 


obtained when the same organism is repeatedly 
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tested for sensitivity to the same antibiotic.? This 
4-fold range, however, approaches the difference 
between the minimum effective and the maximum 
tolerated systemic doses of most of the antibiotics, 
other than penicillin, that are now available. Ideally, 
the procedure selected would be the one that would 
yield results most nearly parallel to those obtained 
in therapy. Unfortunately, it is not now possible 
to make such a selection, as might readily be de- 
duced from the foregoing discussion. Clinicians 
cannot, therefore, place undue reliance on the re- 
sults of tests for sensitivity and must appreciate 
their limitations. 

In discussing their observations, the Thorndike 
workers! did not wish to imply that tests for sen- 
sitivity of bacteria to antibiotics have no value 
whatever. They suggest that such tests should most 
properly be used as a general qualitative guide to 
distinguish the susceptible from the nonsusceptible 
organisms. By standardizing the details of the 
method, it may be possible to obtain values that 
may be useful in visualizing the relative suscep- 
tibility of different organisms or of different strains 
of the same species to any given antibiotic. The 
application of a single method in this manner to a 
large number of strains of a variety of different 
pathogenic bacteria carried out at the Thorndike 
Laboratory has already yielded information that 
may prove useful for clinical purposes. Data thus 
obtained have indicated, for example, that strains 
of some species of organisms such as gonococci, 
Group A hemolytic streptococci and pneumococci 
are more or less uniform in their sensitivity to any 
given antibiotic. In the case of other organisms, 
on the other hand, individual strains may vary 
widely in this respect. Staphylococci, enterococci 
and proteus organisms are notable examples of the 
latter. 

It therefore appears most important to place the 
emphasis where it really belongs -— on the deter- 
mination of the true causative organism of any in- 
fection. When that is done, antibiotic therapy can 
be selected intelligently for most infections without 
resort to tests for sensitivity except when one is 
dealing with causative organisms different strains 
of which have been shown to exhibit wide variations 


in their susceptibility to the antibiotics under con- 
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sideration. The adoption of such an attitude on the 


part of clinicians will greatly alleviate the burdens 
of the laboratories, which are now constantly flooded 
with requests for determination of bacterial sen- 
sitivity. This does not, however, relieve the clinician 
or the laboratory of the responsibility for obtaining 
proper materials for the cultural diagnosis of the 
etiologic agent of the patients’ infections whenever 
that is possible and indicated. 
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DISPOSITION OF RARE BOOK COLLECTIONS 


Turts Cottece Mepicar Scuoor has recently 
acquired by gift the library of Dr. Joseph H. Pratt, 
collected over a period of years. This collection, 
numbering hundreds of volumes, contains many 
outstanding classics in the field of medicine. In 
like manner, although further afield, Dr. Erik 
Waller has given to the Uppsala University Library 
his remarkable collection on the history of medicine 
in all its fields 


early printed books and containing many unique 


a collection especially rich in 


items. 

Dr. Waller began to collect books in 1910, when 
he was a young surgeon in Sweden. Previously he 
was interested in manuscripts and autographs, but 
gradually his interest centered on the printed book. 
The collection now comprises about 23,000 volumes 
and several thousand reprints, the main portion 
consisting of older medical literature, including 
150 incunabula. The sixteenth-century books are 
numerous, the collections of Ambroise Paré, William 
Harvey and Paracelsus being especially note- 
Waller devoted 


much effort to collecting the old Scandinavian 


worthy for their completeness. 


medical literature and his results are unrivaled by 
any private collector in this field. 

There have long been two schools of thought on 
the disposition of outstanding libraries. The first 
is to dispose of them by sale, for the purpose of 
giving other collectors the pleasure of acquiring 
treasures for their collections. The second is to give 


the libraries intact to permanent institutions, where 


Nov. 29, 1951 


they will be preserved indefinitely for the com- 
munity of scholars. 

Thus the libraries of Harvey Cushing and Arnold 
Klebs went to Yale by gift, that of Edward Streeter 
to the New York Academy by purchase. Dr. 
William N. Bullard gave his collection of incunabula 
and other early medical books to the Boston Medical 
Library, with a considerable endowment for its 
maintenance. The result is an outstanding library 
of incunabula, now numbering approximately 800 
titles. 

Collections need not be of large proportions and 
may be devoted to a single subject. Recently Dr. 
Arthur B. Lyon presented to the Boston Medical 
Library his collection of medical fiction, gathered 
over a number of years. A notable example of a 
collection of literature on a particular subject is 
that on suicide, presented to the Library by Dr. 
A. Warren Stearns. It constitutes a valuable aid 
to research. 

In these times of high prices, it is important that 
famous libraries and special collections should be 
placed in permanent institutions, where they will 
be of lasting value to scholars. Provision for this 
may be made early in the life of the owner by a 
deed of gift, the property being retained until his 
death, when it is automatically transferred io the 
institution named in the deed, without death duties 
or other forms of taxation. If possible, a suitable 
endowment should be provided to maintain and 

continue such a collection, which will thus become 
more valuable from year to year and provide an 


enduring monument to the donor. 


THE AMERICAN ACADEMY OF CEREBRAL 
PALSY 


Tue American Academy of Cerebral Palsy has 
recently held its fourth annual meeting in Boston, 
at the Copley Plaza Hotel. This relatively new 
organization, founded by the pioneers in the field of 
cerebral palsy and child development, responded 
to the need of co-ordinating the various medical 
disciplines on the problems of the brain-injured 
child. The recognition that the rehabilitation of 
the orthopedically handicapped child required 
contributions from many diversified specialties also 
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was a determiring factor in the formation of the 
academy. 

These views were reflected in the papers presented 
at this meeting. Results of certain cases of cortical 
ablation in hemiplegia were discussed by Dr. Wilder 
Penfield of Montreal. Dr. Franc Ingraham of Bos- 
ton reported on diastematon yelia. The pathological 
and clinical aspects of kernicterus were reviewed 
by Drs. Sidney Farber and Louis Diamond of 
Boston, and clinical evaluation, physiology of motor 
learning and functional methods of orthopedic 
surgery were variously discussed. Dr. Arnold Gesell 
of New Haven presented a new film on the embry- 
ology of behavior. 

This meeting culminated the twenty-odd years 
of experience of the retiring president, Dr. Bronson 
Crothers of the Boston Children’s Medical Center, 
who was the first to recognize that the needs of 
the cerebral-palsy patient should be met not only 
in childhood but through adolescence and adulthood 

The Academy has long recognized that various 
nonmedical aspects of the disease are as important 
as the medical ones; hence many speakers from 
different professional fields, primarily educators and 
psychologists, have addressed the academy since 
its institution. 

Attempts to correlate pathologic findings with 
clinical findings have been actively under way during 
the past two years, through a “brain registry” 
under the direction of Dr. Herman Josephy, who 
is collecting data from various parts of the country. 

Another important concern of the academy has 
been the investigation of training resources and 
the establishment of standards for training personnel 
in this field. . 

The cure of cerebral palsy as such is still impos- 
sible, as many cases are caused by irreversible lesions 
acquired during gestation, delivery and the neo- 
natal period. The goal should be rehabilitation of 
the patient — that is, the most efficient use of 
whatever resources are still unimpaired or can be 
restored by adequate therapy. The need of a team 
approach in evaluating and habilitating the cere- 
bral-palsy patient is emphasized. 

Habilitation depends on the holistic approach. 
Cerebral palsy, in addition to being a challenging 


medical problem, has important socioeconomic 


aspects that need further exploration, since today’s 
primary aim is to integrate as many as possible 
of these patients into society. 
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The celebrated pain-killer, a secret composition 
sold extensively in Boston, is said to have made 
the proprietor, a clergyman residing in Providence, 
R.1., very rich. 

Boston M. & S. J., December 3, 1851 


NEW HAMPSHIRE MEDICAL SOCIETY 


The following officers were elected at the annual 
meeting of the society, held on October 1. 


President: B. Read Lewin, M.D., Claremont. 

Immediate Past President: Harris E. Powers, 
M.D., Manchester. 

President-elect: Joseph N. Friborg, M.D., Man- 
chester. 

Vice-president: Raymond H. Marcotte, M.D., 
Nashua. 

Secretary and Treasurer: Deering G. Smith, M.D., 
Nashua. 

Trustee (three years): George C. Wilkins, M.D., 
Manchester. 

Speaker, House of Delegates: Louis C. Theobald, 
M.D., Exeter. 

Vice-speaker, House of Delegates: Frederick 5S. 
Gray, M.D., Portsmouth. 

Necrologist: Ralph W. Tuttle, M.D., Wolfeboro. 

Delegate, American Medical Association: Deering 
G. Smith, M.D., Nashua. 

Alternate delegate, American Medical Associa- 
tion: Howard P. Sawyer, M.D., Brookfield. 

Councilor, Hillsborough County: Norman W. 
Crisp, M.D., Nashua. 

Councilor, Rockingham County: Willard C. Mont- 
gomery, M.D., Epping. 

Councilor, Strafford County: Samuel J. King, 
M.D., Rochester. 

Councilor, Belknap County: Douglass W. Walker, 
M.D., Laconia. 


The 1952 combined session of the New Hampshire 
and Vermont State Medical Societies will be held 
September 7-9 at the Mount Washington Hotel, 
Bretton Woods, New Hampshire. 


NEW HAMPSHIRE AND VERMONT 
COMBINED ANNUAL MEETING 
The New Hampshire and Vermont Medical 
Societies again held a joint session in 1951, meeting 
on September 30 and October 1 and 2 at the Equinox 
House, Manchester, Vermont. The gathering con- 
stituted the one hundred and sixtieth annual meet- 
ing for the New Hampshire Society and the one 
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hundred and thirty-eighth for the Vermont Society. 
Concomitantly the Woman’s Auxiliaries to the New 
Hampshire and Vermont societies held their twenty- 
sixth and second meetings, respectively. 

In addition to the usual business sessions of the 
houses of delegates of the two societies, combined 
general scientific sessions were held, and the New 
Hampshire Heart Association and Pediatric So- 
cieties had their annual meetings. 

The speakers at the first general session on Octo- 
ber 1 were Dr. Chester S. Keefer, of Boston, on 
“Present-Day Evaluation of Antibiotics,” Dr. J. 
S. L. Brown, of Montreal, on “Basic Considera- 
tions in the Use of ACTH and Cortisone,”’ Dr. John 
P. Merrill, of Boston, on “Hypertension” and Dr. 
John Rock, of Boston, on “Physiology of Concep- 
tion: Its Disorders and Treatment.” The same 
speakers elaborated further on their subjects during 
the second session, held on the following day. 

A number of section meetings were held, and a 
group of “extra sessions” was arranged as an added 
feature of this year’s combined meeting. These 
consisted of a forum on medical public relations, 
a round-table discussion of alcoholism, a presenta- 
tion of the American Red Cross Blood Bank Pro- 
gram, meetings of the Vermont State Fracture 
Committee and the Vermont Heart Association 
and a Dutch-treat cocktail party. 

Lay forums were conducted on medical public 
relations and selective service, and wide interest 
was shown in the 50 scientific and technical ex- 
hibits. 

United States Senator Ralph E. Flanders of Ver- 
mont came from Washington to report on the na- 
tional and international situations, and the Honor- 
able Lane Dwinnell, speaker of the New Hampshire 
House of Representatives, discussed the part that 
the threat of socialistic controls had played in 
prompting physicians to take the necessary steps 
toward better medical-society organization. 

The New Hampshire society passed the following 
resolution, emphasizing the need of an adequate 
supply of nurses to care for patients: 

Be it resolved that the New Hampshire Medical Society 
believes that the requirements for approved schools of 
nursing in this state should be sufficiently high to ensure 
well-trained nurses. These requirements must be formu- 
lated to meet the conditions in New Hampshire and be 
reasonable so that they can be met by the hospitals in 


this state. The physicians of New Hampshire are in- 


terested in having an adequate supply of good nurses to 


care for their patients, and believe that every effort should 

be made by the various interested agencies, including 

the Board of Nurse Examiners, to achieve this result. 

A Claremont surgeon, Dr. B. Read Lewin, was 
elected president of the New Hampshire society, 
and Dr. Wilmer W. Angell of Randolph was chosen 
to head the Vermont society. In 1952, for the third 
time in as many years, the two societies will hold 
another combined meeting on September 7, 8 and 9 
at the Mount Washington Hotel, Bretton Woods, 
New Hampshire. 
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CORRESPONDENCE 
MASSACHUSETTS SOCIETY FOR RESEARCH IN 
PSYCHIATRY 


_ To the Editor: I wish to draw your attention and the atten- 
tion of your readers to the functions served by one of the 
younger professional societies of the state, the Massachusetts 
Society for Research in Psychiatry, as I believe it has a com- 
mendable purpose and record. 

On March 28, 1940, Dr. Edgar C. Yerbury, then Director 
of Mental Hygiene and Research for the Department of 
Mental Health of this state, organized a meeting of repre- 
sentative psychiatrists of Massachusetts public and private 
mental hospitals known to be interested in research. At 
this meeting Dr. William Malamud was elected the first 
president of this new organization after acceptance of his 
plan of organization and statements of purpose. He and 
other experienced investigators had for some time seen the 
need for a society to serve as a forum for young research 
workers in this state who were interested in the problems 
of mental illness. This Society from the first has encouraged 
early reports on research work in progress and has endeavored 
to help research workers with suggestions and criticism. 
Original reports of research were made by members of the 
society at quarterly meetings and the majority of these re- 
ports achieved publication in recognized national professional 
journals. 

This society has now completed ten full years of con- 
tinuous, fruitful activity and has an active membership of 
over 100 research-minded specialists. A new group, with 
youthful vigor, is continually gaining help in research and 
valuable training in the presentation of significant findings. 
Abstracts of the proceedings of this society are now regu- 
larly published in the Journal of Nervous and Mental Diseases. 

The Society invites all young workers in psychiatric re- 
search to participate; those having material on which to 
report should contact the society’s program chairman, Dr. 
Milton Greenblatt, at the Boston Psychopathic Hospital. 

L. Ho Jr., M.D., President 
Massachusetts Society for Research in Psychiatry 
Boston, Massachusetts 


BOOK REVIEWS 


Diseases in Old Age: A clinical and pathological stud 
of 7941 individuals over 61 years of age. By Robert 
Monroe, M.D. 8°, cloth, 407 pp. Cambridge: Harvard Uni- 
versity Press, 1951. $5.00. 

The Peter Bent Brigham Hospital, opened in March, 1913, 
has long been noted for its finely kept typewritten patients’ 
records. As a former house officer, the reviewer can testify 
concerning the meticulousness of these recordings. Dr. 
Harvey Cushing took advantage of them in his numerous 
monographs and Dr. Monroe in turn has examined nearly 
8000 reports on persons over the age of sixty-one who en- 
tered the medical service during a period of thirty years up 
to 1943. The analysis of the records forms the basis of this 
book. The sample is adequate. About an equal number of 
men and women were admitted, mostly of the underprivileged 
class, to this teaching hospital. The diagnoses were fre- 
quently the consensus of several staff physicians. 

The study reveals primarily the incidence of the major 
forms of disease in persons over sixty. For details this ex- 
cellent monograph must be consulted. Insurance physicians, 
public-health officials, those in charge of geriatric clinics, 
writers of textbooks and all interested in the problems of 
aging will find this book invaluable. Of particular impor- 
tance is the final chapter on the community resources essen- 
tial for old persons. Every community in the United States 
should be alert to the sound pronouncements of the author. 

The book is finely written and the tables exceptionally 
clear, with bold-tace type; there is an adequate index but 
an all too brief list of references. The 91 tables make for 
quick reference, but they should be listed separately in the 
preliminary pages. It is hoped that Dr. Monroe’s ideas on 
the minimum-wage and accident-liability laws and on com- 


sion plans will not go unheeded. 
Henry R. Viets, M.D. 
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The Human Colon: An experimental study based on direct 
observation of four fistulous subjects. By William J. Grace, 
M.D., Stewart Wolf, M.D., and Harold G. Wolff, M.D., 
with a foreword by Alan Gregg, M.D. 8°, cloth, 239 pp., 
with 112 illustrations. New York: Paul B. Hoeber, Incor- 
porated. $7.50 

The authors made a direct study of the mucous mem- 
brane in four human subjects with exposed colonic tissue 
after operations. ‘They measured contractile activity, mucous 
and lysozyme secretion, color changes and the effect of va- 
rious reflex changes on the size, shape and appearance of the 
segments. The colon was intermittently active, with dis- 
turbed function reflected by many causes. The hypodynamic 
response, resulting in constipation, was encountered when 
the patients reacted to noxious stimulation, with feelings of 
fear, dejection, futility or defeat, dissatisfaction, boredom, 
tension and mild depression. Defecation reflexes were in- 
hibited or climinated under these circumstances. In general, 
reaction of this type was considered a general reaction of 

“grimly holding fast’? under circumstances that threatened 
the patient. 

‘he hyperdynamic reaction of the colon, with diarrhea, 
on the other hand, was found in response to the common 
irritants. In addition to directly acting stimuli the empty- 
ing reaction was also evoked by symbolic assaults, words or 
events with special meaning for the patient that elicited 
anger, resentment, guilt, humiliation, anxiety or conflict. 
Patients with ulcerative colitis reacted with colonic hyper- 
function far more commonly and for more sustained periods 
than did those with normal colons. Vagotomy did not alter 
the behavior of the colon in patients with colitis, but in 
general patients with this disease were, although outwardly 
calm, abnormally disturbed by feelings of ingense hostility, 
resentment and guilt. Changes involving colonic hyper- 
function, at first altogether functional and transitory, may, 
when unduly sustained, result, according to these investiga- 
tors, in structural damage and disease. 

The book is an excellent example of teamwork in clinical 
investigation. The number of cases observed, however, is 
far too small to justify more than vague general conclusions. 
Many may believe, with some justification, that the authors’ 
interpretation of their findings correlating life situation, 
emotion and bodily disease are not firmly based but reflect 
the trend of the times in psy chosomatic overelaboration. 
The book, moreover, hardly projects “ta fresh and provoc- 
ative thesis,” as postulated in the enthusiastic foreword. 
The effects seen in this limited field have been either observed 
or postulated by others, particularly Cannon, Lium, Alvarez, 
Almy, Cobb and Benjamin V. White. 

The book is well written, with only a few errors. The 
glazed, heavy text paper is hard on hand and eyes. The 
tipped-in color plates are good but are too easily detached. 
References are adequate. The date and place of publication 
are annoyingly omitted from the title page. 


denry R. Viets, M.D. 


BOOKS RECEIVED 

The receipt of the following books is acknowledged, 
and this listing must be regarded as a sufficient return 
for the courtesy of the sender. Books that appear to be 
of particular interest will be reviewed as space permits. 
Additional information in regard to all listed books 
will be gladly furnished on request. 
Cancer as I See It. By Henry W. Abelmann, M.D. 16°, 
cloth, 99 pp. New York: Philosophical Library, Incorporated, 
1951. $5.00 

In this small book Dr. Abelmann has endeavored to show 
the factors suggesting the germ-virus nature of cancer. 


Chronic Ulcerative Calis (Thrombo- ulcerative colitis). By 
J. Arnold Bargen, M.D., Division of Medicine, Mayo Clinic, 
Rochester, Minnesota. 8°, cloth, 61 pp., with 2 illustrations. 
Springfield, Illinois: Charles C Thomas, 1951. $2.00. 

This small monograph discusses the diagnosis, complica- 
tions and treatment of a serious disease, with emphasis on 
treatment. 


Introduction to Surgery. By Virginia Kneeland Frantz, M.D., 
associate professor of surgery, College of Physicians and 
Surgeons, Columbia University, and associate attending 


BOOKS RECEIVED 873 


surgical pathologist, Presbyterian Hospital, New York; and 
Harold Dortic Harvey, M.D., assistant professor of clinical 
surgery, Columbia University College of Physicians and 
Surgeons, and associate attending surgeon, Presbyterian 
Hospital, New York. 12°, cloth, 232 pp. New York: Oxford 
University Press, 1951. $2.75. 

This second edition of a popular manual has been revised 
to conform to various suggestions and comments. 


The Physiology and Pathology of Res Y By Armand J. 
Quick, Ph.D., M.D., professor of biochemistry, Marquette 
University School of Medicine. 8°, cloth, 188 pp., with 18 
illustrations and 21 tables. Philadelphia: Lea and Febiger, 
1951. 00 

In this monograph the author presents a new theory of the 
coagulation of the blood and a unified concept of hemostasis. 
He discusses the classification, diagnosis and surgical treat- 
ment of hemorrhagic diseases. There is a special chapter on 
venous thrombosis. The text is divided into two parts: 
clinical, and laboratory methods. The section on methods 
constitutes half of the text and is comprehensive in scope. 
The chapters in the clinical part are documented with bibli- 
ographies. There is an index, and the publishing is excellent. 
The book should be in all collections on the subject. 


Master Your Mind. By Samuei Kahn, M.D., Ph.D. 12°, 
cloth. New York: Rockport Press, Incorporated, 1951. 
$3.00 ; 

This small book, now in its second edition, is written 
primarily for students. It discusses the mechanics of study- 
ing, thinking and reasoning, and memorizing and remember- 
ing. There ate chapters on the use of a library, reference 
material, making a bibliography and taking notes. 


Modern Medicine Annual, 1951. (An annual volume con- 
taining the articles that appeared in the twenty-four issues 
of Modern Medicine during 1950.) 12°, cloth, 1125 pp., with 
illustrations and tables. Minneapolis: Modern Medicine, 
1951 

In this volume the various articles appearing in Modern 
Medicine during 1950 have been sorted and arranged accord- 
ing to subject. Two new chi apters have been added, on “‘sur- 
gical technigrams” and ‘‘questions and answers.” The first 
describes sound operative technics for common conditions. 
The second are practical solutions to actual situations that 
have been presented to the Consultant Board for solution. 
There is a comprehensive index of subjects and an index 
of authors. 


A Synopsis of Surgical Anatomy. By Alexander L. McGregor, 
M.Ch. (Edin.), F.R.C.S. (Eng.), senior surgeon, Johannes- 
burg General Hospital, and lecturer in surgery, University 
of the Witwatersrand. With a foreword by Sir Harold Stiles, 
K.B.E., F.R.C.S. (Edin.). Seventh edition. 12°, cloth, 778 
pp-, with 746 illustrations. Baltimore: The Williams and 
Wilkins Company, 1950. $6.50. 

This British manual was first published in 1932; its popu- 
larity is attested to by a total of fifteen editions and reprint- 
ings to date. This edition has been completely revised. New 
chapters have been added on transthoracic surgery and sur- 
gery of the blood vessels. The sections on surgery of the 
sympathetic nervous system have been changed considerably, 
and a new section has been added on the cervicobrachial 
syndrome. The section on the anus has been brought up to 
date. Seventy new illustrations have been added to the text. 
There is a comprehensive index. The printing was done in 
Great Britain. 


The — or ytes: The fourth corpuscles and their func- 
tions. By Khorozian, M.S., M.D. 8°, cloth, 969 pp., 
with 252 tthe ne and 19 tables. Boston: Meador Pub- 
lishing Company, 1951. $12.00. 

In this large volume the author describes his discovery 
of the fourth corpuscular cell and its function in the body. 
He contends that the so-called “blood dusts” are in actuality 
these newly discovered cells and that metabolism and catabo- 
lism are dependent on these cells. The book is well published 
and profusely illustrated. 
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Modern Trends in Paediatrics. Edited by Sir Leonard Par- 
sons, M.D., F.R.S., F.R.C.P. 8°, cloth, 600 pp., with 110 
illustrations and tables. New York: Paul B. Hoeber, Incor- 
porated, 1951. $12.00. 

This composite work, written by 21 ex minent British special- 
ists, deals with the child in health and disease. In addition 
to the ordinary pediatric conditions there are chapters on the 
lipoidoses, steatorrhoea, cardiovascular surgery, preventive 
pediatric services and child-health institutions. The various 
chapters are concluded with lists of references. There is a 
good index and the publishing is excellent. The printing was 
done in Great Britain. The book should be in all medical 
libraries and in the collections of pediatricians. 
Transactions of the American Goiter Association: 1950 (an- 
nual session, March 9-11, Houston, Texas). 4°, cloth, 445 
pp., with illustrations and tables. Springfield, Illinois: Charles 
C Thomas, 1951. $11.50. 

The annual meeting of the association was devoted to a 
number of symposiums on various aspects of goiter, in- 
cluding an important one on diagnostic methods in the 
study of human thyroid disease. The volume is well pub- 
lished and should be in all medical libraries and in the col- 
lection of specialists on the subject. 

I Took It Lying Down. By Marian Spitzer. 12°, cloth, 247 
pp., New York: Random’ House, 1951. $2.75. 

In this book Mrs. Spitzer, a well-known writer, tells the 
story of her illness from tuberculosis and her final recovery. 
She writes in a pleasing manner and with humor. The volume 
should be in all collections of popular medical books. 


Enzymes and Enzyme-Systems: Their state in nature. Edited 
by John T. Edsall. 8°, cloth, 146 pp., with illustrations and 


tables. 
Press, 1951. $2.7 

This small book i is the joint effort of eight specialists in 
their particular fields. It is an outgrowth of a symposium on 
the state in nature of proteins and protein enzymes. It is 
also the first volume in a new series entitled Memoirs of the 
University Laboratory of Physical Chemistry Related to Medicine 
and Public Health of Harvard University. The small volume 
provides in easily accessible form a view of the latest de- 
velopments in this field. It is well published and should be in 
all collections on the subject. 


Massachusetts: Harvard University 


Administrative Medicine. Edited by Haven Emerson, A.M., 
M.D. 8°, cloth, 1007 pp., with tables. New York: Thomas 
Nelson and Sons, 1951. $10.00. 

The papers included in this comprehensive work were first 
published in Nelson’s Loose-Leaf Medicine. A large group of 
specialists wrote the various papers, which are divided into 
four sections: the organized care of the sick; administration 
and economics of medical care; public-health administration; 
and performance of public-health services. A good index has 
been provided and the book is well published. The price is 
surprisingly low for the size of the volume. The book is 


recommended for all medical libraries and should be in all 


hospitals. 

The Doctor: His career, his business, his human relations. 
By Stanley R. Truman, M.D. 8°, cloth, 151 pp. Baltimore: 
Williams and Wilkins Company, 1951. $3.00. 

Dr. Truman has written a book for the me dic al student and 
physician covering the practical side of med e from the 
choosing of his field to his profession: al and pu bli relations. 
\n appendix presents the principle s of me dic al ethics of the 
American Medical Association. There is also a check list 
of things to do when a physician begins practice. There is a 
good index and the volume is well! printed. It should be in 
all medical libraries and available to all medical students and 
physicians. 


Progressive Resistance Exercise: Technic and w edical applica- 
tion. By Thomas L. DeLorme, M.D., assistant in physical 
medicine, Massachusetts General Hospital, and consultant 
in physical medicine, Long Island Hospital, Boston; and 
Arthur L. Watkins, M.D., assistant clinical professor of 
medicine, Harvard Medical School, and chief of physical 
medicine, Massachusetts General Hospital. With a foreword 
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by Joseph S. Barr, M.D. 8°, cloth, 245 pp., with 89 ails 
tions and 13 tables. New York: Appleton— Century—Crofts, 
Incorporated, 1951. $5.00 

The principles and tackalcs of the remedial form of ex- 
ercise are fully described, and there are special chapters on 
fractures, knees, hips, neurologic conditions and adolescents. , 
There is a good index. The book is well illustrated and well 
published. It should be in all collections on orthopedics and ‘ 
physical medicine. 


Behandlung diabetischer Kinder: Ein Leitfaden fur die Praxis. 
By Priv.-Doz. Dr. Karla Weisse, Oberarzt der Univ.- 
Kinder-Klinik, Frankfurt-am-Main. 8°, paper, 72 pp., with 
9 illustrations. Stuttgart: Georg Thieme, 1951. DM 4.90. 

This small manual is devoted to diagnosis and treatment. 
There is a special chapter on treatment with frozen food and 
its prognosis. 


Good Food for Diabetics. By Eleanor R. Sigel. 12°, cloth, 144 
BP — tables. New York: Harper and Brothers, 1951. 

This new cookbook for the diabetic has been written for 
persons who use insulin as well as for those who depend on 
diet alone. There is a good index and the small book is well 
published. 


NOTICES 
ANNOUNCEMENT 


Dr. Elmer E. Hinton announces the opening of his office 
for the practice of internal medicine at 264 Beacon Street, 
Boston. 


THE BAY STATE HOSPITAL, INC. 


The regular monthly staff meeting of the Bay State Hos- 
pital will be held on December 6 at the home of Dr. David J. 
Calicchio at 8:30 p.m. Dr. Harry Chaimson will discuss 
“Common Skin Diseases.” 


SPRINGFIELD ACADEMY OF MEDICINE 


The next meeting of the ety Academy of Medicine 
will take place on December 11 at 8:30 p.m., at the Spring- 
field Academy of Medicine, Spring and Frost Streets, Spring- 
field 

Dr. Franz J. Ingelfinger will discuss “Diseases of the 
Pancreas.” 


SOCIETY MEETINGS AND CONFERENCES 


NovemBer 30, DecemBer 7, 14, 21 anp 28 ann January 4. New 
England Deaconess Hospital Clinic. Page 548, issue of October 4. 
DecemBer 1-22. The Springfield Hospital. Page 832, issue of Novem- 
ber 22 
Decemper 2. American Academy of Dental Medicine. Page 548, 
issue of October 4. 
DecemBer 2 anp 3. American College of Chest Physicians. Page 
752, issue of November 8. 
DecemBer 3, 6, 10 anv 13. Lowell Institute Lectures. Page 752, issue 
of November 8. 
DecemBer 4 anp 11. Boston City Hospital House Officers’ Association. 
Page 832, issue of November 22. 
DecemBer 5-8. New York State Society of Anesthesiologists. Page 
810, issue of November 1. 
DecempBer 6. Bay State Hospital. Notice above. 
DecemBer 8-13, American Academy of Dermatology and Syphilology. 
Page 752, issue of November 8. 
DecemBer 11. Springfield Academy of Medicine. Notice above. 
DecemBer 11-19. International Congress on Mental Health. Page xiii, 
issue of July 26. 
Decemper 12. New Engiand Pediatric Society. Page 832, issue of 
November 
DecemBer 13. Pediatric Problems of the General Practitioner. Dr. 
James Marvin Baty. Pentucket Association of Physicians. 8:30 p.m. 
Haverhill. 


(Notices concluded on page xiii) 
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in upper respiratory infections: 


“Our cases of bronchopneumonia, 
otitis media, tonsillitis, sinusitis, and 


laryngotracheo-bronchitis responded 


+s-rapidly to terramycin.” 


Potterfield, T. G., and Starkweather, G. A.* 
4. Philadelphia General Hosp. 2:6 ( Jan.) 1951. 


CRYSTALLINE TERRAMYCIN HYDROCHLORIDE 


| Capsules, Elixir, Oral Drops, Intravenous, 
available 


Ophthalmic Ointment, Ophthalmic Solution. 


ANTIBIOTIC DIVISION g CHAS. PFIZER & CO., INC., Brooklyn 6, Neu York 
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ABC PREGNANCY TESTS LAB. 
First in U. S. A. — Est. 1929 
Benjamin Parvey, M. D., Director 
Diagnosis RESULTS—3 to 7 hrs. 
Accuracy 99% + Containers Furnished 
636 Beacon Street, Boston 15, Mass. 
Kenmore Square KEnmore 6-9600 


RESIDENT PHYSICIAN Com- 
municable Diseases — available January 
1, 1952. Salary $3650 per year plus main- 
tenance. Maintenance for family avail- 
able if desired. Apply 
Belmont Hospital, Worcester, Mass. 


B114-18-5t 


Superintendent, 


Complete physical therapy service, also 
WHIRLPOOL BATH THERAPY. Ap 
pointments by doctor’s prescription only. 
Quarter Nis 


sen’s Institute of Physical Therapy, 1126 


century same location. 


j Boylston Street, Boston. KE 6-1930. 
B98-10-11 


ELECTROENCEPHALOGRAPHIC 
LABORATORY, INC. 


270 Commonweattu Ave., Boston KE 6-8100 


Electroencephalograms 


61 Hanover Street, Boston. CA 7-2183. 


B517-6-1 


Electromyograms 

; UNITED LIMB & BRACE CO., 
§ Inc., manufacturers of artificial limbs. 


New 3-4 room DE LUXE APART 
MENTS. Immediate occupancy. Coolidg« 

@ Corner area. $115-$130. Owner AS 7-7412 
B97-10-t! 
BIND your New England Journal of 

© Medicine. Make it a permanent part 
fof your library — for easy reference and 
In full black library buck 
ram, only $3.00 per volume, plus shipping 
charges. All other journals and periodicals 
Norden 
\y enue, 
B300-14-tf 


lasting wear. 


bound also. Inquiries invited. 
Bindery, 2100 West 
Chicago 12, Il. 


Grand 


Will share my _ well-furnished COM- 
MONWEALTH AVENUE OFFICES. 
Entire suite available full time some days, 
part time alternate days. 24-hour switch 
board. Address A130, New Eng. J. Med. 

21-41 


TRAINING SURGERY Pre 
ceptorship available for physician with 
3 years’ residency training in surgery, who 
credit for Board cer 
: $300 a month. Describe 
Address A128, 

20-4t 


wishes additional 
tification. Salary 
training and qualifications. 


New Eng. J. Med. 
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LEARY LABORATORY 
43 Bay State Roap 
BOSTON, MASSACHUSETTS 


Timoruy Leary, M.D., Director 
Dependable and Rapid Laboratory 
Service. All Branches 


Containers furnished 
Tel. KE 6-2121 


COLONIC IRRIGATIONS, massage, 
Beatrice M. Woods, 511 Bea- 
con Street, Boston. CO 6-8722. B80-16-tf 


diathermy. 


NURSE-COMPANION — Refined reg- 
istered, middle-aged nurse prefers to ac- 
company semi-invalid to Florida or part- 
time duty around Boston. Best references. 
Salary least important. CO 6-1656. 

B123-21-2t 


SUITE AVAILABLE — Air condi- 
tioned. Share beautifully furnished office, 
examining room and waiting room. Bay 
State Road. Rent $5000 month. Ad- 
dress Al24, New Eng. J. Med. 20-8t 


Memorial Center for Cancer and Allied 
Diseases offers 1-year APPROVED FEL- 
LOWSHIP IN ANESTHESIOLOGY, in- 
cluding all types of anesthesia with empha- 
sis on head and neck and thoracic surgery 
as well as fluid therapy. Applicants must 
be graduates of approved medical schools 
and have l-year approved internship and 
l-year approved training in anesthesiol- 


ogy. For information refer to Dr. Olga 
Schweizer, 444 East 68th Street, New 
York 21, N. Y B28-19-tf 


144 COMMONWEALTH 
at Dartmouth Street 


AVENUE, 


3-room profes- 


sional suite on first floor. Moderate 
rental. B16-15-tf 
Certified well-qualified LABORATORY 


TECHNICIAN wanted for new hospital. 

\pply Mount Sinai Hospital, 500 Blue 

Hills Avenue, Hartford, Connecticut. 
B119-19-4t 


WANTED 


Surgery 


Young man for general 
medicine with small 
Clinic 
year, partnership later. Mill 
northern New Hampshire. Address 


A133, New Eng. J. Med. 


and group 
operating 


Salar 


private and_ hospital. 
first 


city, 


FOR SALE 


practice in 


Old established OALR 
Mas- 


Office and home combined. 


County seat western 


sachusetts. 


Excellent location, valuable corner prop- 
ert Will sell for price of Real Estate. 
» retire. Address A134, New Eng. 


22-1t 


Owner t 


J Med 
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MICROSCOPES 
Bought, Sold and Repaired 
BOSTON MEDICAL SUPPLY CO. 
172 Harrison Ave., Boston 
LI 2-8500 


Full time INDUSTRIAL PHYSICIAN 


wanted for large Boston concern. Please 
reply giving full particulars. Address 
A131, New Eng. J. Med. 21-3t 


Long established, fully equipped, im- 
mediately available, OFFICE 
SUITE, suburban Excellent 
location for physician, surgeon or dentist. 


Call GR 2-4444 or PR 3-0102. BI18-19-tf 


3-room 
Boston. 


WANTED 
Young physician to take over general prac- 
tice in busy Massachusetts town for eight to 
twelve months. Good financial arrangements 
will be made. Write stating age, education, 
hospital experience, etc. Address A129, New 


Eng. J. Med. 21-21 


WANTED — Laboratory technician. 
Prefer able to do 
laboratory and x-ray. 
if desired. 


Med. 


clinical 
Full maintenance 
Address A132, New Eng. J. 
22-2t 


one usual 


AVAILABLE 
Well-established practice. 
Suitable for general practitioner or in- 


IMMEDIATELY — 
large busy 
5-room office 
completely and newly equipped for rent. 
Excellent location. North Shore, 20 miles 
Address A135, New Eng. 
22-4t 


ternist. Complete records. 


from Boston. 


Med. 


OFFICES 
monwealth 
Building. 


floor. 


FOR 


Avenue, 


RENT 


beside 


274. Com- 
Professional 
First 
Rent reasonable. 
Call CO 7-1587 or 
B124-22-tf 


2 large reception rooms. 
All services free. 
Parking space free. 


EL 4-9060. 


FOR SALE Honey-toned walnut 
desk (60 inches by 36 inches), matching 
leather swivel chair, 2 arm chairs, match- 
ing library table. DE 2-2758. 

B12§-22-eow-2t 


FOR RENT — KENMORE SQUARE 

Newly cquipped physiotherapy labora- 
tory. Around 1000 square feet of excel- 
lent space for professional use. Contains 
latest scientific equipment including x-ray. 
Front rear Parking. 
Waiting room and air-conditioned build- 


entrances, 


ing. Street and Company, Inc., Realtors, 
30 Federal Street. LI 2-4436. 
B126-22-It 
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Washingtonian Hospital 
41-43 WALTHAM STREET, BOSTON, MASS. 


Incorporated 1859 


Conditioned Reflex, Antabuse, Adrenal Cortex, Psycho- 
therapy, Semi-Hospitalization for Rehabilitation of Male 
and Female Alcoholics 
Treatment of Acute Intoxication and Alcoholic Psychoses 
Included 
Outpatient Clinic and Social-Service Department for 
Male and Female Patients 


Josern Tuimann, M.D., Medical Director 


Consultants in Medicine, Surgery and the Other Specialties 
Telephone HA 6-1750 


BosTON DIAGNOSTIC CLINIC 
Affiliate of the Boston Evening Clinic 
Ambulatory diagnostic service for people of moderate means 


Instituted at the recommendation of the 
recent Greater Boston Community survey 


HOURS: Tuespay, THursDAY AND SATURDAY MORNINGS 
BY APPOINTMENT ONLY 


TUESDAY EVENING HOURS AVAILABLE 


Patients pted on of their own physicians, to 
whom completed reports are sent 


Why Not Use a 
Temporary Binder? 


It is often difficult and sometimes impossible for us to 
supply missing numbers. Our files are frequently ex- 
hausted. It is usually the lost copy that contains the 
article needed for reference. 


We suggest that you purchase a binder for the current 
volume (twenty-six issues). The copies can be easily re- 
moved when you are ready for a permanent binding. 


This has been found to be a very convenient method 
of preserving Journals and we are pleased to offer it for 
your consideration. The cost is $3.25 payable with order. 


THE NEW ENGLAND 
JOURNAL OF MEDICINE 


8 Fenway, Boston 15, Mass. 


the GOLD BOND 
sacro-support 


orthopedic 
MATTRESS 


is ANATOMICALLY 


NOW ... Correct orthopedic support 
plus the luxurious surface feel 
for relaxing comfort! 


Here is a custom quality mattress combining 
the finest extra firm inner-spring unit con- 
structed with 13 gauge tempered Premier steel 
coils for the correct support of the entire body 
and upholstered with thick layers of the Joy 
Brand of pure white cotton batting which is 
99 44/100% seedless, and 150° less dust as 
well as stronger and more resilient to give years 
of restful comfort. 


Smart, new gray and chartreuse ticking, rein- 
forced prebuilt borders and superior six handle 
construction are visible quality features. 


The Gold Bond Sacro-Support Orthopedic 
Mattress is made by one of the oldest manu- 
facturers of custom-built mattresses in New 
England, and is sold through leading department 
and furniture stores. Better rest for better 
health. 


The STANDARD MATTRESS Co. 
55 North St. Hartford, Conn. 
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Founded 1879 
RING SANATORIUM 


i the study, care and treatment of emotional, 


ntal, personality and habit disorders. 
\ll recognized psychiatric therapies are used as 
ndicated. 
Cottage accommodations meet varied individual! 
is imited facilities for the continued care of 


rogressive disorders requiring medical, psychiatric 


neurological supervision. 


Benjamin Simon, M.D. 
irector 

Cuarces Wurte, M.D. 

Louis Brenner, ) 


Wittiam R. SHELTON, "M.D. 


Associates 


Consultants in All Specialties 


Francis W. Russeti 
Executive Secretar 


ington Heights, 


ephone AR 5-00 


WOODSIDE COTTAGES 
Mass. 
sanitarium specially adapted for nervous 
nd convalescent patients Boke = need rest and 
1ilding in norma! surroundings. 
mmutted mental cases. 


RTITUR H. WARD, M.D., 


FRAMINGHAM, 


Medical Director 


PERKINS SCHOOL 
Lancaster, Mass 
Devoted to the scientific unders manding and 
jucation of children of retarded development. 
{ ve homelike and attractive buildings sur- 
gardens 


M.D. 


nded by 85 acres of campus and 
PERKINS, 


Franxun H. 


Baldpate, 1... 
Georgetown, Mass. 


GEO 2131 — Boston Office BE 2-3911 


For the treatment of psychoneuroses, personality 


disorders, psychoses, alcoholism and drug 
addiction 
Psychotherapy is the basis of treatment; other 


methods such as shock therapy, malaria and fever 
box are used when indicated, 
Occupation under a trained therapist, diversions 
and outdoor activities. 


Georce_M. Scutomer, M.D, 
Medical Director 


“WISWALL 
SANATORIUM 


203 Grove St., WELLESLEY, Mass. 


For the care of mild mental and nervous 
patients in country surroundings. Small 
grouping allows a homelike atmosphere 
and personal contact. 


E. H. WISWALL, M.D. 
Superintendent 


HALE POWERS, M.D. 
Resident Physician 


el. WE 5-0261 


HANOVER HOUSE, INC. 


West Hanover, Massachusetts 


A sanatorium in the South Shore Area within easy 
istance from Boston 


Tel. Rockland 1690 — Quincy Office PR 3-6939 


For the diagnosis and treatment of neurological 
diseases, emotional disturbances and personality 
disorders. All modern forms of specialized therapy 
(including electroshock) with emphasis on psycho 
therapy; treatment of alcoholism and selzvodadiliee 
tions on most modern, scientifically approved 
basis. Unusually attractive atmosphere, singularly 
free from “‘institutionalization.” 

Excellent nursing and medical care for limited 
number of chronic patients. 


No committed patients. 
Out-patient treatments for referred cases only. 
S. Neusrapt, M.D., Medical Director 


Neustapt, M.D., Clinical Director 


DAVID MEMORIAL 
NURSING HOME 


Brookuine 46, Mass. 

S. D. COHEN, R.N., Supt. 
Convalescents—Invalid-Elderly 
Special and diabetic diets 
61 Park Street £ 2-3530 


JAMAICA PLAIN, BOSTON, 
A small, attractively located sanitarium for 
nervous, mild mental or chronic illnesses. 
D. Orpway, M.D. 
JA 4-0044 


MASS. 


Mare. 
6 Parley Vale Tel. 
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ADVERTISING 


SECTION 


NOTICES (Concluded from page 874) 


DecemBer anp 15, for Research in Nervous and Mental 
Disease. Page 958, issue of June 

January 7, Fepruary 25 ann ‘hii 15. Massachusetts Society for 
Research in Psychiatry. Page 792, issue of November 

January 9. Essex North District Medical Society. Page 832, issue of 
November 22. 

January 22, Fepruary 26, Marcu 25 ann Aprit 24, Norfolk District 
Medical Society. Page 710, issue of November 1. 

January 23, Suffolk District Medical Society. Page 669, issue of 
October 25. 

Marcu 12. Northeastern New York Radiological Society. University 

Club, Albany, New York 

Marca 31-Aprait 4. Fifth American Congress on Obstetrics and 
Gynecology. Page 832, issue of November 

May 1-3. American Goiter Association. St, Louis, Missouri. 

Jury. Commonwealth and Empire Health and Tuberculosis Con- 
ference. Page 792, issue of November 

Jury 8-11. Thirteenth British Congress of Obstetrics and Gynaecology. 
Page xv, issue of December 14. 

Jury 14-19, International Congress of Physical Medicine. Page 998, 
issue of June 28. 

Sepremper 7-9, Combined session of the New Hampshire and Vermont 
State Medical Societies, Mount Washington Hotel, Bretton Woods, New 
Hampshire. 


District Mepicau Societies 


ESSEX NORTH 
January 9. Pentucket Club, 111 Main Street, Haverhill. 


HAMPSHIRE 
January 2. Veterans Hospital, Northampton. 
Marcu 5. Cooley-Dickinson Hospital, Northampton. 
May 7. Annual Meeting. Jones library, Amherst. 


NORFOLK 
January 22. Veterans West Roxbury. 
Ferruary 26. Boston Medical Libra 
Marcu 25, Boston Medical im eee 
Aprit 22. Boston Medical Library. 
May 7. Place to be announced. 


SUFFOLK 
January 23. Massachusetts Genera! Hospital. 


CALENDAR oF Boston District FoR THE WEEK BEGINNING 
Tuurspay, DecEMBER 6 


Tuurspay, DecemBer 6 

*9:00-10:00 a.m. Cardiac Grand» Rounds. Main Amphitheatre, 
Children’s Medical Center. 

*9:00-10:00 a.m. Grand Rounds. Robert Breck Brigham Hospital. 

*12:00 m.-1:00 p.m. Guest speaker. Stearns Auditorium, New England 
Center Hospital. 

5:00 p.m. Medical Education—-A Concern of the People. Dr. 
James Howard Means. Boston Public Library. 

8:30 p.m. Bay State Hospital Monthly Staff Meeting at the home 
of Dr. David J. Calicchio. 


Fripay, DecemBer 7 
*8:15 a.m. Pregnancy. Drs. Story and White. Baker Clinic, New 
England Deaconess Hospital. 
*9:00 a.m.-12:00 m. Combined Medical and Surgical Staff Rounds. 
Peter Bent Brigham Hospital. 
*10:00 a.m. Surgical Clinic. South End Health Unit, 57 East Con- 
cord Street. 
*11:00 a.m.-1:00 p.m. Medical Grand Rounds. New England Center 
Hospital. 
*12:00 m.-1:00 p.m. Tumor Conference. Pratt Lecture Hall. New 
England Hospital. 
*1:30 p.m. Tumor Clinic. Outpatient Department, Mount Auburn 
Hospital, Cambridge. 
Monpay, DecemBer 10 
*11:30 a.m.-12:15 p.m. Clinical Conference. South End Health Unit, 
57 East Concord Street. Dr. Cleaveland Floyd in charge. 
*12:00 m.-1:00 p.m. Hematology Conference, Stearns Auditorium. 
New E Malins Center Hospital. 
*12:15-1:15_ Clinicopathological Conference. Main Amphi- 
theatre, Peter Bent Brigham Hospital. 
3:00 p.m. Gynecology Rounds. Mount Auburn Hospital, Cambridge. 
5:00 p.m. Medical Education —A Concern of the People. Dr. 
James Howard Means. Boston Public Library. 
*7:00-9:00 p.m. Combined Anesthesia Teaching Program of Boston. 
Stearns Auditorium, New England Center Hospital. 
Tuespay, DecemBer 11 
*12:00 m.-1:00 p.m, Pediatric Rounds. Burnham Memoria] Hospital 
for Children? Massachusetts General Hospital. 
*12:00 m.-1:30 p.m. Surgical Grard Rounds. New England Center 
Hospital. 
*12:15-1:15 p.m. Clnicoroentgenological Conference. Peter Bent 
Brigham Hospital. 
7:00 p.m. Boston City Hospital House Officers’ Association, New 
Cheever Amphitheatre, Dowling Building. 


Wepnespay, 12 
11:00 a.m. New England Pediatric Society. Medical Clinic. Main 
Amphitheatre, Peter Bent Brigham Hospital. 
*11:00 a.m.-12:00 m. Medical Clinic (Children’s Medical Center). 
Amphitheatre, Children’s Hospital. 
*12:00 m. Boston State Hospital Psychiatric Seminar. Reception 
Building Auditorium, 591 Morton Street. 
*12:00 m.-1:00 p.m. Medical Conference. Stearns Auditorium, 
New England Center Hospital. 

*12:00 m.-1:00 p.m. Clinicopathological Conference (Children’s 
Medical Center), Amphitheatre, Peter Bent Brigham Hospital 
12:30 p.m. Weekly Pathological Meeting. Joslin Amphitheatre, 

New England Deaconess Hospital. 

*2:00-3:00 p.m. Combined Clinic of All Services (Children’s Medica 
Center). Amphitheatre, Children’s Hospital. 
2:15 p.m. New England Pediatric Society. Scientific session. Am- 
phithe atre C, Harvard Medical School. 

*4:30-6:00 p.m. Physiology and Biochemistry Colloquium. New Eng- 
land Center Hospital. 


*Open to the medical profession. 
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Now Pablum Mixed Cereal (the original 
Pablum®) shares its heritage of quality with 
three other cereals —-Pablum Oatmeal (formerly 
Pabena®), Pablum Rice Cereal and Pablum 
Barley Cereal. 

An improved manufacturing process brings 
out the rich, full-grain flavor of all the Pablum 
cereals; helps them to retain freshness. 

The new Pablum packages, with the exclu- 
sive ‘‘Handy-Pour”’ spout, provide superior 
convenience and protection. 

This newly-created Pablum family repre- 
sents Mead’s continuing efforts to provide the 
medical profession with infant cereals they 
can prescribe with confidence. 

For greater variety of flavor and wider clini- 
cal usefulness, specify the four Pablum cereals. 


MEAD JOHNSON & CO. 
EVANSVILLE 21,IND.,U.S.A. 
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